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ABSTRACT 


The purpose of this study was to investigate the re- 
lationship between reflection-impulsivity (R-I) and verbal, 
cognitive, scholastic, motor and perceptual-motor tasks; 
to determine whether incentive motivation ameliorates the 
performance of impulsive children and to find out whether 
the ability to delay immediate gratification is associated 
with reflection-impulsivity. 

The subjects were 121 grade two pupils. The tests 
which were utilized in this research were the Matching 
Familiar Figures (MFF), WISC Vocabulary and Digit Span sub- 
tests, the Raven, Draw A Person (DAP), Draw A Line (DAL), 
Rutgers, and tests of scholastic achievement as well as a 
test for preference for delayed reward. 

Results of this study revealed the following: 

l. Reflectives performed better than impulsives on 
the Vocabulary, Rutgers, Raven, DAP and scholastic achieve- 
ment tests and their performance on the DAP test was slower. 
The groups did not differ on the Digit Span and DAL tests. 
Also, reflectives did not differ from impulsives on the 
time taken to complete the Raven and the Rutgers. 

2. Multiple correlation between academic achievement 
as a criterion and Vocabulary and R-I scores as predictors 
was not significantly larger than the correlation between 
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the criterion and vocabulary alone. 

3. Following induced motivation impulsive children 
increased their latencies on the MFF. Incentive motiva- 
tion had no differential effect on the performance of im- 
pulsives on the DAP, DAL and Rutgers tests. 

4. The reflection-impulsivity dimension is not re- 
lated to the ability to delay immediate gratification. 

5. The performance of the two ‘anomalous groups', 
the fast-accurate and the slow-inaccurate groups, did not 
differ on verbal, motor, perceptual-motor, scholastic and 
cognitive tasks. 

Implications based on the findings of this study were 


discussed and suggestions for further research were made. 
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CHAPTER I 
INTRODUCTION 


The reflection-impulsivity (R-I) dimension is defined 
by Kagan and Kogan (1970) as "... the degree to which the 
subject reflects on the validity of his solution hypoth- 
eses in problems that contain response uncertainty" (p. 
1309). On one hand, reflective children characteristic- 
ally delay before responding and consider alternatives 
available to them and compare their validity. Impulsive 
children, on the other hand, have a fast conceptual tempo; 
they report the first classification that occurs to them 
or carry out the first "Solution sequence" that appears 
appropriate. Since the R-I dimension was first postulated 
(Kagan, Rosman, Day, Albert & Phillips, 1964), it has 
been claimed that conceptual tempo can account for indi- 
vidual differences on various psychological tasks and 
especially those of educational significance. However 
there is insufficient and often inconclusive knowledge of 
the differential effects of an impulsive or reflective 
conceptual style on learning and classroom performance. 

The purpose of the present study was to determine 
whether reflective and impulsive children differ in their 
performance on verbal, cognitive, scholastic, motor and 
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perceptual-motor tasks; to determine whether reflectives 
can delay immediate gratification better than impulsives 
and to find out whether incentive motivation ameliorates 
the performance of impulsive children. 

In Chapter Two of this study the research literature 
on reflection-impulsivity is reviewed and critically ex- 
amined. Measurements of the construct, its correlates, 
its hypothesized antecedents, and the attempts that have 
been made to modify it are discussed. Implications rel- 
evant to the field of education are explored and an at- 
tempt is made to relate the R-I dimension to the main- 
stream of psychology. Where pertinent, implications de- 
rived from the literature are presented and several issues 
of theoretical and applied significance are raised. Chap- 
ter Two concludes with the presentation of six testable 
hypotheses which were derived from both theory and re- 
search. Method and procedure are considered in Chapter 
Three and the results of this research are presented and 
discussed in Chapter Four. The findings and conclusions 
arrived at are summarized in the final chapter and sugges- 


tions for further research complete the matter. 
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CHAPTER II 


REVIEW OF THE RESEARCH AND 


THEORETICAL FRAMEWORK 


Definition of Reflection-Impulsivity 

Kagan, Rosman, Day, Albert and Phillips (1964) de- 
veloped the construct reflection-impulsivity to account 
for individual differences on tasks which are character- 
ized by high response uncertainty. This behavioral dimen- 
sion may be defined as the degree to which an individual 
delays responding in order to reflect upon the differen- 
tial validity of alternative solutions in problem situa- 
tions where several probable responses are simultaneously . 
available. The conceptually reflective individual takes 
relatively longer to respond and makes fewer errors where- 
as the conceptually impulsive individual responds more 
quickly and makes a greater number of errors. This is the 


primary thesis in the entire field of R-I research. 


Measurement of the R-I Dimension 
Conceptual tempo or R-I attitude was investigated, 
operationally defined and measured utilizing the following 


tests (Kagan et al., 1964; Kagan, 1965b; Kagan, 1966): 
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Conceptual Style Test (CST). This test consists of 
thirty stimuli each illustrating line drawings of three 
familiar objects (i.e., watch, man, ruler). The subject 
is asked to select two pictures that are alike in some way 
and to state the reason for his grouping. Responses are 
classified as analytic concepts (i.e., a concept based on 
similarity in an objective element that was a differenti- 
ated component of only two of the stimuli, such as "the 
watch and ruler have numbers") or as inferential concepts 
(i.e., thematic, such as "the man can wear the watch"). 
Scores are the number of analytic concepts and the average 


response time to concept selection. 


Haptic-Visual Matching Test (HVM). In this test the 
subject explores with his fingers a wooden form to which 
he has no visual access. When the subject withdraws his 
hands, he is presented with an array of five stimuli and 


asked to recognize the form he explored haptically. Scores 


are the number of errors, response time and palpation time. 


Delayed Recall of Designs Test (DRT). ~in’ this test 


the subject is shown a drawing of a simple geometric de- 
sign for five seconds. This standard is removed and after 
fifteen seconds the subject is presented with an array of 
similar stimuli and told to select a design that is ident- 
ical to the standard. Scores are the number of errors 


and average response time. 
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Matching Familiar Figures Test (MFF). In this test 
the subject is shown a picture of a familiar object (the 
standard) and six similar stimuli only one of which is 
identical to the standard (no attempt is made to determine 
whether the figures are Sadens| Ganligec to the subject). 
The subject is told to select the one stimulus that is 
identical to the standard. Scores are the number of 
errors and average response time to first selection. 


This test is the one most widely used in studies of R-I. 


Pervasiveness of R-I 

These tests of R-I were administered to children of 
different ages in a variety of schools. In general the 
results indicate (Kagan et al., 1964; Kagan, 1965, 1966; 
Kagan & Kogan, 1970): 

1. Developmental trend: With age, there is an in- 
crease in analytic concepts on CST, decrease in error and 
increase in response time on DRT, MFF and HVM. Souch 
(1970) found no relationship between age and reflectivity 
(as measured by the MFF). For example, grade one and 
grade five children did not differ with respect to MFF 
latencies. 

2. Generality across tasks: Extensive work was done 
by Kagan (1965a) investigating the intercorrelations be- 
tween response time and error scores on these tests for 
boys and girls in grades 1, 2 and 3. (Sample size ranged 


from 46 to 84). The results indicate that the 
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intercorrelations were moderate to high. For example, the 
correlations between MFF and HVM response time ranged be- 
tween .61 and .87 with a median coefficient of .64. Also, 
the time the child took to explore a wooden form in HVM 
(palpation time) was positively related to response time 
on HVM (r ranged from .36 to .72 with a median r of .61). 

3. Relationship between decision time and errors: 
The correlations between errors and response time for each 
of the tests (DRT, HVM and MFF) were negative, ranging be- 
tween -.30 to -.75 with a median coefficient of -.48. 

4. Stability of scores: Stability of scores as 
assessed by test-retest after varying intervals was ade- 
quate for psychometric purposes. Kagan (1965a) reported 
that the average test-retest coefficient after a one year 
interval was .62 (n = 104 grade 3 or 4 pupils). In a sec- 
ond study (n = 102 grade one pupils) test-retest coeffic- 
ients after a one year interval were .48 for boys and .52 
for girls. Recently Duckworth, Ragland, Sommerfeld and 
Wyne (1974) reported that test-retest reliability over a 
two month period was .96 for mean response time and .87 
for number of errors on the MFF. 

On these tests, impulsives had relatively short lat- 
encies and made relatively more errors. The reverse was 
true for reflectives. In addition, two small "anamalous 
groups" were identified (Kagan, 1966). The first group 


was made up of "... bright subjects who can have 
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relatively fast response times on easy tasks but make few 
errors" (p. 503). The second group contained "... chil- 
dren whose long response times result from extreme fear" 
(p.- 503), an apparently plausible Speculation. They fail 
to respond quickly according to Kagan because they have no 
idea what to say and are afraid of offering any answer. 

It is unfortunate that most researchers have excluded 
these two anamalous groups from their studies. For exam- 
ple, insight about scanning strategies and decision making 
might be gained by comparing fast and accurate with slow 
and accurate subjects. Research which compares the behav- 
ior of the four groups rather than that of the two groups 


is needed. 


Correlates of R-I 

R-I and Intelligence. The correlations between ver- 
bal ability (mean score on WISC vocabulary, information 
and similarities) and recognition error ranged from -.02 
tO G08 fOr the M'Povand from —.06 to —{5l for, che HvVM. 
The correlations between verbal ability and decision time 
ranged from .46 to -.16 for the MFF (Kagan, et al., 1964; 
Kagan, 1965b; Kagan, 1966). It should be noted that Kagan 
and his associates did not comment about these discrepan- 
cies and did not offer an explanation as to why the re- 
maining WISC subtests were not administered. Recently, 
Kagan and Kogan (1970) stated that "... there is generally 


a low, usually nonsignificant relation between language 


wat olsen ded stent yess mo ang 


=ttie ..." anisdnos dior Santee edt «(E02 .q) “exert 


a 


a 
"xsot entowsxe mox2 d+igeet eomtt ganoqee: panel saodw mesh v: 
[het yer? .noltslanoge ofdiavata yitnexegys me y(80@ iq) 7 
ot evr yed? seysoed, appa oF pribienos yidotep ‘broqes: of s 


-towens yas pairstlo to bistis sus bas yee od dedw sobi 
bebyisxs avsd czedoxsese¥ soon jnds sdensroda et 32 
-msxe sol  eskbute xfodd mort equoup ‘evolemeise ows seedd 
phitiée: noteibeb bre eetpsdatte pitiiieor t¢ods saptemb yele 
wole dtiw sjsivoze bas Jest pabxsqmoo eet botisp ed sdpia 


a a ee i e- _ r - 


~yeded ott sexeqiton AS Etwddessaent setoatdee otexyoes Bas ‘ 

saoxrp owt oft Yo dant astd +edjs1 aquoxzp avot ody Fo: agek poe 
i 

a 

'7 

‘a 

7 

“tev aeswisd enottslerroo sit at 
> pee eee » y 

noisem<otnt ,yxsludssov O8IW no sy6oe, neem) yotl ida fad ve 

$0.= mex? Sepnss yvorx9 nolsinposs: bas (eetttipliake: | on 

a . J " : ; 7 

«MV edt zot Lé.- oft 390,.-— mort brah edt x08. dE. bj : : 

emit notetned bas ysiiids Ledxey asended an: ont soe 

ae 

(PORE ,.tk Je ,aspeX) TI ord yo? JL. ot Oh. mot most | ye 
apps tsft boon ed bluode 31 (220L samy weaer nega 
fai ah : 


~Hegenoa ib odors tvods, snommo3 Yon bib eossiooses eit baw | ie 
nee ee a ee i 


8 
skill and this dimension" (p. 1310). However, Gupta (1970) 


and Souch (1970) found that reflective subjects had a 
higher Lorge-Thorndike mean IQ score compared with impul- 
Sives. Williams (1970) using a large sample of subjects 
from grades 1 to 6 found that reflectives scored higher 
than impulsives on the Goodenough-Harris Test. Also, 
Meichenbaum and Goodman (1969) found that Primary Mental 
Abilities scores correlated -.61 with MFF error and .38 
with MFF time. West (1973) found a significant curvilin- 
ear relationship between MFF latencies and WISC Full Scale 
IQ and his data suggest that children who performed fast 
on the MFF had lower Verbal IQ scores as compared with 
those whose performance on the MFF was relatively slow. 

It should be noted that in those studies in which differ- 
ences in intelligence were found between reflectives and 
impulsives, tests with multiple choices were used. Multi- 
ple-choice items require reflection over alternative solu- 
tions, a task which impulsives do not or can not perform 
adequately. On multiple-choice items, a person does not 
produce, or generate hypotheses. He only evaluates the 
adequacy of existing solutions. The available data sug- 
gest that the relationship between R-I and intelligence 

as measured by different IQ tests should be re-evaluated 
and the following questions answered: 


1. Are impulsives duller than reflectives? 
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2. On a multiple choice vocabulary test with many 
response alternatives (i.e.--Spade: Card, Hoe, Digging 
Tool, Cut, Spear), will impulsives perform more poorly 
than reflectives and will the difference between the 
groups (if found), diminish as a function of response al- 
ternatives? 

3. Will impulsives, matched with reflectives on Wisc 
information, arithmetic, vocabulary and digit span sub- 
tests (or other tests with minimum response alternatives) 
perform poorly on the Raven Progressive Matrices or any 
other test which requires reflection over the choice of 
-alternatives? 

4. In general, one wonders whether a long history 
of impulsivity will have a deleterious affect on cognitive 
functions. It might be that what starts as a faulty habit 
eventually ends up as a deficit. It would be worthwhile 
to find out whether older, as compared with younger impul- 
sive subjects show larger deficits on various psychologi- 


cal tests. 


R-I and school achievement. Kagan (1965a) demon- 
strated that first-grade impulsives made more errors on 
word and letter recognition and on oral reading tests as 
compared with reflectives. Cathcart and Liedtke (1969) 
found that reflectives performed better than impulsives 
on an arithmetic test. Messer (1970a) showed that chil- | 


dren who failed a grade were more impulsive when they 
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started grade one and remained more impulsive at the end 
of 2.5 years, compared with children of the same age who 
did not fail a grade. Gupta (1970) found that reflectives 
obtained higher grades in high school than impulsives, 
while Campbell (1968) did not find any differences in scho- 
lastic achievement between reflectives and impulsives. 
Keogh and Donlon (1972) found that children who manifested 
serious learning and behavioral disorders were more impul- 
Sive compared with boys who had more moderate learning dif- 
ficulties. It is unfortunate that in this study the groups 
were not matched for age and IQ. Also, it is impossible 
to determine whether severity of learning disorder or 
severity of behavior disorder accounts for the difference 
between the groups. These findings raise the following 
issues: 

1. Will children diagnosed "Dyslexics" perform as 
impulsives on the MFF? 

2. Does impulsivity contribute to school failure of 


children with normal intelligence? 


R-I, motor and perceptual-motor tasks. Kagan, Rosman, 
Day, Albert and Phillips (1964) instructed grade two and 
three subjects to draw a line as slowly as they could. 
The correlations between DRT error and time to draw a line 
were -.44 and -.39 for boys. ‘The relationship was lower 
for girls. It should be noted that drawing a line does 


not call for reflection over alternatives. What is 
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1a 
required is the inhibition of a tendency to respond quick- 
ly. Meichenbaum and Goodman (1969) found that impulsive 
pre-school children were less capable of inhibiting a motor 
response as compared with reflectives. Kagan (1966) ob- 
served that boys who reported many analytic concepts were 
less distractible in the classroom and "... were less like- 
ly to display task-irrelevant gross motor behavior" (p. 500). 
He further mentioned that extremely impulsive boys in their 
studies were also excessively restless and distractible and 
he speculated (without any basis) that they may have suf- 
fered "Subtle cerebral damage early in life" (p. 519). 
Fisher (1966) reported that a group of disturbed children 
whose main characteristics were extreme impulSivity, dis- 
tractability and lack of control did not differ signifi- 
cantly from a normal control group on the CST performance. 
Fisher offered a reinterpretation of Kagan's finding: A 
child who takes more time, puts off rewards and carefully 
appraises visual stimuli "... is not so much 'reflective' 
as anxiously indecisive" (p. 431). Campbell, Douglas and 
Morganstern (1971) showed that a group of hyperactive chil- 
dren made more errors and had shorter latencies on the MFF 
as compared with normal children. Juliano (1974) found 
that hyperactive children did not differ from normals on 
MFF latencies. R-I was also implicated in educational and 
behavioral functioning of hyperactive children with learn- 


ing problems. Keogh (1971) speculated that hyperactive 
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children make decisions too rapidly - behavior much resemb- 
ling that of impulsives. Kagan (1965a) reported correla- 
tions in the .70s between MFF response time and good 
Bender-Gestalt scores. (Kagan did not specify the criter- 
ion by which 'good' Bender-Gestalt scores were determined). 
In his opinion "... poor Bender scores from subjects with 
reading problems may arise from an impulsive disposition" 
(p. 627) and not from a perceptual deficiency. Keogh and 
Donlon (1972) reported a significant correlation between 
MFF error and scores on the Pattern Walking Test (r = -.41, 
nh = 27 severe learning disability subjects). This corre- 
lation was not significant for a second sample of children 
with moderate learning disability. In this second sample 
MFF latencies correlated significantly with scores on the 
Pattern Walking Test (r = .48, n = 25). 

Anderson (1962) found a significant correlation be- 
tween motor inhibition and cognitive performance. He 
offered two probable explanations for his finding. (a) 

An impulsive person acts quickly, without much reflection, 
generalizes on the minimum of evidence and reaches percep- 
tual closure quickly--characteristics which impair cogni- 
tive performance. (b) The impulsive is easily aroused 
and his capacity to exercise corticoreticular control is 
weak. Anderson further hypothesized that the antecedents 
of impulsivity are child-rearing practices which do not 


involve positive reinforcement of motor inhibition. 
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The following questions arise from the literature 
which was surveyed: 

1. What is the relationship between R-I and gross 
and fine motor activity? 

2. What is the relationship between R-I and perform- 
ance on perceptual motor tests such as the Frostig and the 
Rutgers? 

3. If Kagan's argument that poor performance on the 
Bender is caused by an impulsive approach to execution of 
the problem and not to perceptual deficit, will modifica- 
tion of impulsivity result in better performance on the 
Bender-Gestalt or other perceptual-motor tests? 


4. Are retardates more impulsive than normals? 


R-I and self-generated alternatives. Kagan (1965b) 
stated that R-I performance also generalizes "... to eeeke 
where the child must generate his own alternatives" (p. 
141). When incongruous pictures were presented on a tach- 
istoscope, latency of response correlated .40 with re- 
sponse time on the MFF. On a serial learning task, impul- 
sives and reflectives did not differ on number of words 
correctly recalled. However, impulsives made more errors 
of commission (intrusion errors) while reflectives were 
better able to inhibit inappropriate responses. Kagan et 
al. (1964) instructed children to "draw a face" (DAF). 
Score on this test was the number of features drawn. Im- 


pulsive subjects scored lower than reflectives on this 


ef 
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task. Of interest is the finding of no significant rela- 
tionship between scores on the DAF and verbal IQ, since 
DAF is very similar to the Draw-A-Person Test (DAP) which 
was shown to correlate significantly with various IQ and 
achievement tests (Goodenough, 1928; Harris, 1963). 
Williams (1970) using a large sample (n = 450 grades 1 to 
6 pupils) found that impulsives performed poorer than re- 
flectives on the Goodenough-Harris. The differences were 
significant for males and combined males and females 
group, but not for females. When Lorge Thorndike IQ 
scores were partialled out the differences were found to 
be not significant. In that study, IQ was related to both 
R-I and DAP and partialling out its effect may have re- 
moved the effect of R-I on the DAP. 

The research reviewed suggests that: 

1. The relationship between R-I, DAF, DAP, IQ and 
achievement should be re-evaluated. 

2. Perhaps the most important question is: Does the 
knowledge of a child's relative position on the R-I dimen- 
sion add to the understanding and better prediction of his 
behavior? If verbal IQ and R-I are independent (as Kagan 
suggests) and, if both IQ and R-I scores predict academic 
achievement, it follows that multiple correlations between 
academic achievement as a criterion and IQ and R-I scores 
as predictors will be significantly greater than the cor- 


relations between the criterion and IQ alone. 
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R-I_ and attention. Kagan et al. (1964) observed that 


analytic responses were preceded by a delay and suggested 
that during this delay the subject was reflecting over al- 
ternative solutions. Impulsives acted first, and discov- 
ered later if they were correct. Kagan (1965b) reported a 
high correlation (.91) between head-eye fixation of the 
standard on the MFF test and mean response time. Campbell 
(1968) who labelled this behavior "Vicarious Trial and 
Error" (VTE) found that VTE frequency in reflective chil- 
dren was more than double than that of impulsive children. 
Siegleman (1969) who required that subjects press a button 
to view the stimuli, found that reflectives had a higher 
frequency of observing responses, while impulsives ignored 
twice as many alternatives. Kagan et al. (1964) observed 
that in the classroom impulsive children attended less to 
school tasks and spent more time looking away from the 
task; impulsives were more likely to display momentary 
lapses of attention or to orient to distracting sounds 
during a period when they were working on an academic 
task. Reflectives showed less distractibility and were 
capable of greater concentration and persistence. Keogh 
and Donlon (1972) suggested (but did not provide data) 
that in the severe learning disability group (the highly 
impulsive group) performance on the MFF and other tests 
deteriorated over trials, while the reverse was true for 


the comparison group. They further suggested that 
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heightened anxiety, poor motivation or inability to main- 
tain attention might be the contributing variables. 

The relationship between R-I and observing responses, 
ignoring and not viewing all six alternatives on the MFF 
and reflection over alternative hypotheses is not clear. 
Conceptually, these are not the same operations. A child 
may move his eyes from one stimulus to another and not 
form a single hypothesis; he may scan all the alternatives 
but not attend to all relevant dimensions. It would be 
worthwhile asking the subject to verbalize aloud his men- 
tal operations while performing on the MFF, using an ap- 
paratus in which an active response will make stimuli 
available, one at a time. This would help to determine 
whether the difference between reflectives and impulsives 
is due to scanning, attention, hypothesis formation or re- 
flection over hypotheses. Also such a procedure may serve 
as a basis for a modelling experiment in which the model 
displays reflection rather than delay. 

Deficient attention was also implicated in schizo- 
phrenia (Paine, 1968), retardation (Zeaman & House, 1963) 
and minimal brain dysfunction (Cruickshank and Paul, 1971). 
It would be worthwhile determining how these groups per- 
form on the MFF. Likewise, it would be of interest to 
examine the performance of impulsive children on various 


tasks which involve attention and/or distractability. 
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Perhaps at this point it would also be worthwhile re- 
flecting on the MFF. One can conceptualize the standard 
as a compound stimulus having at least n distinctive fea- 
tures which the subject has to attend to, remember these 
features and scan each of the variants for absence of any 
of these features or match one of the variants to the 
standard on the basis of all features present. Suppose 
that the subject attends only to three dimensions (Say, 
the number of portholes, the height of the smokestacks and 
the position of the anchor) and forms a hypothesis which 
takes into consideration only these three dimensions. He 
then reflects on the validity of his solution and responds 
accordingly. It seems that formation of hypotheses and 
reflection without attention to all the relevant distinc- 
tive features will result in error. MFF, then, is a com-_ 
plex matching to sample test and subjects with visual def- 
icits, poor memory, deficient attention and those who are 
distracted by numerous irrelevant stimuli (as well as those 
who do not delay, scan and reflect) are expected to perform 
poorly on this test and to be classified as ‘impulsives'. 
Clearly, what is required is the linkage of the construct 
to other significant and potentially related psychological 


variables. 


R-I and social class. , Yando and Kagan (1968) found 
no relation between socio-economic status and MFF scores. 


Schwebel (1966) found that lower class children responded 
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much faster on verbal and conceptual tasks compared to 
middle class children. Many did not listen to the direc- 
tions and responded almost before the instructions were 
completed. Souch (1970) found that R-I is related to 
social class. A higher proportion of impulsive children 
came from lower socioeconomic homes. These findings were 
not replicated by Gupta (1970). The relationship between 
R-I and social class needs clarification. It would be of 
interest to find what relationships there are between 
socioeconomic class and other related variables such as 
child-rearing practices, parent-child interaction, paren- 
tal expectation and attitudes and R-I, while controlling 


for variables such as IQ and comprehension of instructions. 


R-I and sex differences. The relationship between 
sex and R-I is not clear. For example, Kagan (1965a) 
found that MFF errors correlated better with reading 
scores among girls, while MFF latencies correlated better 
with reading among boys. Also, Kagan (1965b) reported a 
significant correlation between intrusion errors on a re- 
call task and MFF errors for boys, but not for girls. He 
did not offer an explanation for these findings. Of im- 
portance is the fact that in all other research surveyed 
there was not a single hypothesis regarding sex differences 
and no rationale was offered as to why sex was taken into 


consideration in statistical analyses. 
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R-I and personality variables. Gupta (1970) found 
that introversion, neuroticism, risk-taking attitude, in- 
ternal-external locus of control, agreeing response set 
and anxiety level did not correlate with the R-I dimen- 
Sion. Of interest is the finding that Barratt's Impulsive- 
ness Scale (Barratt, 1965) did not correlate with the R-I 
dimension. According to Barratt, the impulsive is charac- 
terized as one who "acts without thinking" and "lacks im- 
pulse control" (p. 250)--behavior much similar to Kagan's 
impulsivity. It is expected that because of the similarity 
of the definitions of Kagan's impulsivity and Barratt's im- 
pulsiveness, the two dimensions should correlate signifi- 
cantly. It would be worthwhile determining whether the 
relationship, over aS wide a range of subjects as possible, 
between Kagan's R-I, Barratt's impulsiveness, Kipnis' 
(1971) impulsiveness, Cruickshank and Paul's (1971) impul- 
sivity and concepts such as impulse control and delay of 
gratification is psychological or semantic in nature. For 
example, Mischel and Metzner (1962) hypothesized that the 
ability to delay gratification "... can be ranged on a 
continuum from uncontrollable impulsivity to compulsive 
postponement" (p. 425). Furthermore, they stated that 
"... learning to delay is intimately bound up with learn- 
Hig eLO Inka. Cup tie: Use OL cognitive reality testing 
replaces the use of uncontrolled motor discharge in the 


attainment of needs" (p. 425). This idea much resembles 
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20 
Kagan's (1966) who stated that the reflective child is 


"ss. more able to tolerate the delay between presentation 
of the problem and the offering of a solution" (p. 520). 
An additional significant contribution would be to deter- 


mine whether Mischel et al.'s ability to delay immediate 


gratification is related to the R-I dimension. 


Modification of R-I 

Kagan, Pearson and Welch (1966) attempted to modify 
impulsivity. "The training procedure emphasized inhibi- 
tion of impulsive answers, but placed no emphasis on more 
efficient visual scanning technique or on more analytic 
reasoning. The children were trained only to delay their 
answers" (p. 362). Results indicated that trained impul- 
ore subjects increased their response time but error 
scores were not affected by such training. Debus (1970) 
demonstrated that watching a reflective model who showed 
latencies of 30 seconds led to slower response time, but 
errors were not changed. Yando and Kagan (1968) demon- 
strated that first-grade children who were taught by ex- 
perienced (over eight years) reflective teachers showed a 
significant increase in response time, but again, there 
was no change in error scores. Messer (1970b) demonstra- 
ted that both reflectives and impulsives performed slower 
following induced anxiety. Induced anxiety was brought 
about by telling subjects that they had failed the prev- 


ious test. Meichenbaum and Goodman (1969), using Luria's 
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(1961) procedure, demonstrated that when overt differen- 
tial verbal responses were made in the presence of the 
positive and negative stimuli, impulsive children were 
able to inhibit their inappropriate motor responses. 
Duckworth et al. (1974) demonstrated that visual discrim- 
ination training, with or without verbal reinforcement 
over a period of seven weeks was sufficient to modify an 
impulsive tempo. In this study, both latency and error 
scores were improved after intensive visual discrimina- 
tion training. Kagan (1967) reported about a prematurely- 
born child who responded impulsively on an embedded figure 
test and made numerous errors. However, when sitting on 
his mother's lap, he inhibited his impulsive behavior, re- 
flected adequately before offering a solution and per- 
formed well even on difficult items. Drug therapy was 
recently used for the modification of impulsivity. 
Campbell et al. (1971) showed that while on the drug 
methylphenidate impulsive children performed slower and 
made less errors on the MFF compared with their scores on 
pretesting or while on a placebo. They suggested that 
the drug brings about a general increase in attention, re- 
sponse organization and impulse control. 

The studies cited suggest that (a) some aspects of 
impulsivity can be modified and that (b) training subjects 
to inhibit their responses will not result in a decrease 


in errors. As Yando and Kagan (1968) stated "... it is 
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obvious that specific training in scanning strategies is 
required" (p. 33). Heider (1971) who instructed a group 
of children to delay responding and to scan and compare 
all stimuli with the standard showed that this procedure 
was effective in bringing about change in both latency 
and error scores. It would be worthwhile finding out 
whether following training in scanning, changes in per- 
formance will occur on the MFF, Bender, DAF, and reading 
tests. The findings regarding teachers’ R-I disposition 
and its relevance for behavior modification suggest that 
parents' R-I disposition and its relation to that of 
their children's should be investigated. It is possible 
that reflection and impulsivity are learned through the 
modeling behavior of the parents. Findings such as these, 
if proven significant, may have important implications re- 


garding the origin and the modification of such behavior. 


Antecedents and Dynamics of R-I 

Kagan et al. (1964) speculated that extreme impuls- 
ivECrvemigntabe . ss. a partila., COnsequenCeoresubtlelcerc— 
Draleinsule eGarly in life’ (p.9 33)sandgalsopthat bi010gi— 
cal processes, "unrelated to CNS insult", could also 
account for large individual differences. (The nature of 
these biological processes was not specified). To account 
for Schwebel's (1966) data regarding the relationship be- 
tween R-I and social class, Kagan (1967) speculated that 


the incidence of pre and perinatal trauma are greater in 
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lower class children and this "... increases the risk of 
Subtle damage to brain stem centers and therefore, insult 
to inhibition system" (p. 510). In the same article he 
offered an alternate hypothesis: "... Young preschool 
children who appear impulsive and incapable of inhibition 
are able to inhibit. However, their willingness or moti- 
vation to inhibit is weak" (p. 510). He further suggested 
that the parents had not tried to train their child to in- 
hibit. Heider (1971) told a group of children that if 
they made few enough mistakes they would be rewarded by 
being allowed to play with toys at the end of the testing. 
Results indicated that this group performed slower on the 
MFF as compared to a control group but there was no sig- 
nificant difference between the groups on error scores. 

In this study no pretest measures were taken, subjects 
were not divided into reflectives and impulsives and the 
experimenter did not ascertain that playing with toys had 
an testi rite value for the children. In the same experi- 
ment Heider instructed a group of subjects to scan and com- 
pare all stimuli and also to delay responding until they 
found the way in which every single figure but one was 
different from the standard. This group performed slower 
and made less errors as compared with the control group. 
Thus the hypothesis which attributes impulsivity to im- 
proper training received some support. Kagan et al. 


(1964) speculated that the degree of involvement with 
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the task is an important variable. The child who has high 
standards of performance should be more likely to reflect 
over alternative hypotheses. The child who cares less 
about the quality of the product should be likely to adopt 
an impulsive trial-and-error strategy. Kagan and Kogan 
(1970) speculated that the greater the fear of making a 
mistake the more reflective and cautious the performance, 
while minimal anxiety over potential errors results in an 
impulsive performance. They also offered an alternative 
hypothesis: Reflection and impulsivity are the result of 
different sources of anxiety. Reflectives equate imcom- 
petence with making errors; impulsives equate incompetence 
with slowness. In order to avoid social censure as a 
result of incompetence, they act according to rete re- 
spective belief systems. A simpler hypothesis was 

offered by Messer (1970b). He stated that impulsives are 
characterized by a lack of anxiety or concern over error. 
Reflectives in contrast are more anxious or concerned 
about their intellectual performance. It should be noted 
that although two dimensions are implicated (carelessness 
and amount of anxiety over error) the definition of both 
is lacking. Ward (1968) showed that impulsives increased 
their latencies on the MFF following errors. According 

to him, impulsive children were more responsive to evalua- 
tional cues as compared with reflective children. This 


finding suggests that: (a) Impulsive's performance is 
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being modified during the testing situation. (b) The 
"avoidance-of-anxiety' hypothesis is incorrect, since it 
predicts that following errors, impulsives will perform 
even faster. (c) The ‘minimal anxiety over error' hypoth- 
esis is also incorrect since it predicts that following 
errors impulsive's performance will not change. Cultural 
norms were also implicated "... since our culture gener- 
ally equates speed of thinking with intelligence" 

(p. 1313), a child who doubts his ability, but wishes to 
deny this doubt, will act impulsively. Kagan and Kogan 
further speculated about the antecedents of R-I: If em- 
phasis was placed on avoiding errors and praise delivered 
"for inhibiting asocial behavior" (P. 1314), the child 
would define adult approval and positive self evaluation 
in terms of inhibition of inappropriate behavior. The im- 
pulsive child, on the other hand, was reinforced for active 
accomplishment rather than for inhibition of the inappro- 
priate. 

The material presented raises the following questions: 

1. Are impulsives brain damaged? Will they perform 
as MBD children on a neuropsychological test battery? Do 
they manifest more neurological signs, compared with re- 
flectives? Is the frequency of pre and post natal trauma 
greater for impulsives? Do adults become more impulsive 


following brain damage? 
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2. MBD children manifest numerous behavioral defic- 
its, such as poor impulse control and perceptual and per- 
ceptual-motor deficiency (Cruickshank and Paul, 1970). 
Are these deficits associated with the R-I dimension? 

3. Is the performance of MBD children on figure- 
ground test (Strauss and Lehtinen, 1947) related to R-I? 
Furthermore, will the reduction in impulsivity, with no 
training in figure-ground perception, bring about change 
in the performance on such a task? 

4. If impulsives are indeed capable of inhibiting, 
but their willingness or motivation to inhibit is weak, 
would a change in motivation enhance their deficient per- 
formance? 

5. Is it true that the parents of impulsive children 
did not train their children to inhibit. If so, why? 

6. Are reflectives more involved with the task and 
are their standards of performance higher? 

7. Is there an interaction between R-I and different 
sources of anxiety? Is there an association between im- 
pulsivity and denial and self-doubt? Will relaxation and 
desensitization procedures bring about change in R-I? 

8. If the impulsive child has doubts regarding his 
intellectual capacity, is the basis for this doubt a real 
Or imaginary one? 

9. Are there between-culture differences with re- 
spect to frequency of R-I and can these differences be 


predicted from cultural norms? 
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10. If indeed reflectives were reinforced for inhib- 
iting inappropriate and asocial behavior and in contrast, 
impulsives were not, will the frequency of asocial behav- 
ior be smaller for reflectives? And of more importance-- 
are delinquents impulsive? If yes, will a change in inm- 


pulsivity bring about a better prognosis? 


Implications of R-I 

Kagan (1966b) stated that most teachers are not at- 
tuned to this behavioral aspect of the child and rarely 
do they notice whether the child is impulsive or reflec- 
tive in his conceptual approach to problems. "Many teach- 
ers assume that this behavior (errors in reading textual 
material) is the consequent of low motivation, poor visual 
acuity or brain damage" (p. 159). He suggested that read- 
ing difficulties could be the result of an impulsive con-_ 
ceptual tempo and that remedial work might well include 
explicit practice in reflection. He also stated that "... 
there is a tendency to classify the reflective child as 
"slow' and less bright than the impulsive, quick child" 
(p. 159). Furthermore, he maintained that the impulsive 
child of below average ability experiences more overt 
failure in the classroom because of his ill-considered 
answers. ‘Teachers were asked not to punish such a re- 
sponse, since censure would create anxiety and apathy in 
such children. Kagan et al. (1964) suggested that "... 


the anxiety resulting from repeated failure, as consequent 
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of impulsive reporting, could lead to generalized expecta- 
tion of failure and withdrawal of involvement from intell- 
ectual stasks" 4(p.413),; 

The literature reviewed suggests the following ques- 
tions: 

l. Are teachers aware of individual differences along 
the R-I dimension? Do they make the association "slow= 
aul? 

2. Are reading difficulties the result of impulsiv- 
ity? Will training in reflection help poor readers? 

3. Do impulsive children experience more overt fail- 
ure? Do they anticipate failure more frequently than do 
reflectives? Of more importance, are school drop-outs im- 


pulsive? 


R-I and the Mainstream of Psychology 
Kagan et al. (1964) demonstrated that with age there 


is a decrease in error and increase in response time on 
various measures of R-I. This age-related process could 
be conceptualized as perceptual or even cognitive matur- 
ity. The young child does not adequately scan the stimu- 
lus array and does not form alternative hypotheses. This 
process much resembles Piaget's (1964) centration: The 
young's perception is caught and is held by one dominant 
aspect of the field. It was shown by Elkind (1969) that 
with age perception becomes more decentered and that per- 


ceptual decentration is related to figure-ground 
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perception, scanning and reading. It would be of impor- 
tance to find out whether R-I is related to the centration- 
decentration dimension and more specifically, whether re- 
flectives matched for age and IQ with impulsives will per- 
form better on tests of perceptual decentration. 

Witkin, Dyk, Faterson, Goodenough and Karp (1962) in- 
troduced the field dependence-independence dimension to 
account for individual differences on various tasks such 
as the Rod and Frame and figure-ground tests. "Field de- 
pendence-independence dimension refers quite specifically 
to the ability to overcome an imbedding context" (p. 58). 
It is probable that this ability determines to a large de- 
gree the performance on tests of R-I such as the MFF. In- 
deed, Keogh and Donlon (1972) found a correlation of .37 
between MFF error and Rod and Frame Test scores. (‘This 
correlation approached, but did not reach statistical sig- 
nificance). Further investigation of the relationship be- 
tween these two dimensions might be fruitful. 

Anderson's (1962) hypothesis about the relationship 
between motor inhibition and cognitive performance may 
serve as a link between R-I and stimulus generalization, 
perceptual closure, arousal, deficient corticoreticular 
control, child rearing practices and positive reinforce- 
ment of motor inhibition. It would be of interest to find 
out (a) whether impulsivity on the MFF is related to im- 


pulsivity on Anderson's test; (b) whether perceptual 
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closure is reached more quickly by impulsives; (c) whether 
the R-I dimension is related to arousal level, and most 
importantly (d) whether positive reinforcement of motor 
inhibition (the delivery of verbal, tangible or token re- 
inforcement contingent on adequate motor inhibition on a 
task such as the Draw A Line Test) will have a beneficial 
effect and whether this effect, if obtained, will general- 
ize to the MFF and other tests of R-I. 

Dragnus and Multari (1961) using a recognition task 
demonstrated that younger, as compared with older children 
tended toward early and often incorrect identification of 
blurred pictures. With age children became more cautious; 
they waited until more cues were added and they were more 
certain about the identity of the stimulus. The degree of 
cautiousness or Subjective certainty about identity of 
stimuli might explain the developmental change along the 
R-I dimension (Kagan, 1966). Moreover, Kagan's (1965a) 
suggestion that "... the reflective child is a low-risk 
child ... the impulsive child prefers a high-risk orienta- 
tion" (p. 155) much resembles a classification on a 
cautiousness dimension. It would be of interest to find 
out whether reflectives and impulsives matched on age 
will differ on tests of cautiousness. 

According to Furneaux (1961) there are at least three 
relatively independent determinants of problem solving 


ability: Speed, accuracy and persistence. Gupta (1970) 
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who investigated the relationship between R-I and perform- 
ance on Furneaux's tests found that reflectives and impul- 
Sives did not differ on Furneaux's measure of mental speed. 
However, the groups differed on persistence, a finding 
which denotes that impulsives give up easily and are not 
as persistent in their efforts as are reflectives. 
Atkinson (1965) speculated that for subjects in whom the 
motive to avoid failure is dominant and who begin to fail 
on successive trials on a given task, there is a reduction 
in the total strength of the tendency to perform the task 
and they may quit the task very soon after their initial 
failures. Further studies should investigate whether the 
lower persistence of impulsives is due to the need to 
avoid failure. 

Easterbrook (1959) hypothesized that emotional arousal 
acts consistently to reduce the range of cues that an or- 
ganism observes, maintains an orientation toward and re- 
sponds to. Siegleman (1969) found that the frequency of 
observing responses of impulsives was significantly lower 
than that of reflectives. It is possible therefore that 
the range of cue utilization of impulsives is narrower 
than that of reflectives as a result of higher arousal 
level. Fnthe: research should be conducted to determine 
whether the emotional arousal of impulsives (as measured 
by bioelectrical activity or by anxiety tests) is higher 


than that of reflectives. 
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In summary: The survey of the literature, by no 
means exhaustive, suggests that the R-I dimension can 
account for individual differences on numerous tasks. 
However, many questions remain unanswered and more re- 


search in the area of R-I is needed. 


Purpose and Predictions 

Before stating the hypotheses which are to be tested 
in this study, a brief summary of the problem areas from 
which these hypotheses were derived is needed. It will 
be recalled that the following issues were presented in 
the review of the literature. 

Kagan and Kogan (1970) stated that R-I is independ- 
ent of verbal ability, but Gupta (1970) and Souch (1970) 
found the contrary. It was suggested that the format of 
the tests used by these investigators might account for 
the disparities. While the tests which were used by Kagan 
et al. (1964) did not use a multiple choice format, the 
tests used by Gupta and Souch did. It was further sugges- 
ted that multiple choices involve reflection over alterna- 
tives, a task which impulsives perform poorly. It follows 
that if verbal subtests, with a minimum of response alter- 
natives (such as the WISC Vocabulary and Digit Span) will 
be administered, reflectives will not differ from impul- 
sSives on these measures. On the other hand, the Raven 
Progressive Matrices is a multiple choice test which de- 


mands reflection over alternatives. It was suggested that 
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on this test impulsives will perform more poorly than re- 
flectives and their performance will be faster than that 
of reflectives. 

Kagan (1965) stated that poor scores on the Bender- 
Gestalt Test may arise from an impulsive disposition. It 
follows that on a similar perceptual-motor task (Rutgers) , 
impulsives will perform poorer than reflectives and their 
performance on this test will be faster than that of re- 
flectives. Meichenbaum and Goodman (1969) and Kagan (1966, 
1967) suggested that impulsives are less capable of inhib- 
iting irrelevant motor responses. It follows that on the 
Draw A Line Test, a test which requires motor inhibition 
(and not reflection over alternatives) impulsives will per- 
form faster than reflectives. Kagan etal. (1964) showed 
that performance on the Draw A Face Test is related to the 
R-I dimension. Since this test is very similar to the Draw 
A Person Test, it was Suggested that impulsives will per- 
form more poorly than reflectives and their performance 
would be faster than that of reflectives on the DAP. 

Kagan (1965b) showed that the R-I dimension is re- 
lated to reading skills. Also, Gupta (1970) showed that 
on a scholastic achievement test impulsives performed 
poorer than reflectives. If the R-I dimension is related 
to academic achievement and also, if R-I is independent 
of verbal ability (as measured by WISC Vocabulary) it 


follows that multiple correlation between academic 
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achievement as a criterion and vocabulary and R-I scores 
as predictors will be significantly larger than the cor- 
relation between the criterion and vocabulary alone. 

Kagan (1967) suggested that children who appear im- 
pulsive and incapable of afi bitane are able to inhibit, 
however "their willingness or motivation to inhibit is 
weak" (p. 510). It follows that an increase in motiva- 
tion, as a result of incentives, will produce a change of 
impulsive behavior. 

It was suggested that Mischel and Metzner's (1962) 
construct, the ability to delay gratification, much re- 
sembles Kagan's construct of impulsivity, in that Mischel 
et al. postulated that learning to delay is intimately 
bound up with learning to think, while Kagan (1966) sug- 
gested that the reflective child is more able to tolerate » 
the delay between presentation of the problem and the 
offering of a solution. It was suggested that impulsives 
will be able to delay immediate gratification to a lesser 
degree as compared with reflectives and also that the 
latencies of their responses on the Preference for De- 
layed Reward Test will be shorter than those of reflec- 
tives. 

The purpose of this research was: 

1. To describe the four groups (fast-accurate, fast- 
inaccurate, slow-accurate and slow-inaccurate) in terms of 


performance on verbal, cognitive, scholastic-motor and 
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perceptual-motor tasks. In the majority of the studies 
reviewed, the fast-accurate and slow-inaccurate subjects 
were excluded and only reflective (slow-accurate) and im- 
pulsive (fast-inaccurate) subjects were compared. It was 
Suggested that a description of the behavior of these two 
"anomalous groups' is needed as very little data is avail- 
able about their performance on various psychological 
tasks. 

2. To investigate the relationship between R-I and 
performance on the Raven Progressive Matrices. Since re- 
flection over alternatives is needed on this test, a task 
which impulsives perform poorly, and since this test is 
widely used in clinical settings, not taking impulsivity 
into consideration might lead to inadequate conclusions 
about a subject's abilities. 

3. To investigate the effect of incentives on the 
performance of impulsive children. 

4. To determine whether the relationship between R-I 
and preference for delayed reward is psychological or sem- 
anticein Nature. 

The following hypotheses can be logically derived 
from both theory and related research: 

l. There is no relationship between R-I and the WISC 
Vocabulary and Digit Span subtests. 

2. Performance on the Raven, Rutgers, DAL and DAP 


tests is related to the R-I dimension; reflectives as 
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compared with impulsives perform better on these tests and 
their performance is significantly slower. 

3. Reflectives score higher than impulsives on tests — 
of scholastic achievement. 

4. Multiple correlation between academic achievement 
aS a criterion and vocabulary and R-I scores as predictors 
is significantly larger than the correlation between the 
criterion and vocabulary alone. 

5. Incentive motivation has the largest effect on 
the performance of impulsives whose willingness or motiva- 
tion to inhibit is weak. By contrast, reflective subjects' 
motivation to inhibit is greater so that incentive motiva- 
tion affects their performance to a lesser degree. 

6. Reflective subjects can delay immediate gratifi- 


cation better than impulsive subjects. 
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CHAPTER III 
METHOD 


Subjects 

The sample for this study consisted of 121 grade two 
students from four Edmonton Public School System schools. 
There were 64 boys and 57 girls in the sample. Mean age 
was 93.5 months with a standard deviation of 4.9 months. 
No attempt was made to make the sample representative of 
a predetermined population. The experiment was conducted 


during the months of May and June, 1973. 


Tests and Rationale for Test Selection 
Brief descriptions of the tests which were used in 
this study are given below. Also, reasons as to why these 


tests were selected are presented. 


Matching Familiar Figures 

This test has been most frequently used for the in- 
vestigation of the R-I dimension (Kagan, 1965a, Yando & 
Kagan, 1968). ‘The subject is shown a picture of a famil- 
iar object (the standard) and six stimuli only one of 
which is identical to the standard. The subject is told 
to select the one stimulus that is identical to the 


Sl 


et gh Le PRR CN oe 


A i ah 


: a | pan sete? = wo 
it coving iS wi 
i ag 2, hu - ; 


ade oe 

ows sbate Isl to ee oe | 
.afoodse megaye Loornoe otfded modaombh aot moxt 4 
aps aseM -okqntee ant nb elxte Ve bas syod $2 stew 

,addnont ©.) Yo toitsiveb bupbuste = nigty sddnom 2.50 saw 

to evidsdasasage: slamse arly sAsm oF absent nm 

hetgoubnos aaw tasmixeqee oft roitsivgog & y a 


-ETOL .snbU BAB ct a ota yb. 


7 Ny 


mi heey sxsw doidw aseos fae 30 pam: 
ozedt ydw o¢ e6 enoasex \OBLA .woled navip sus ss 
-batnsestq Sts bstooten oxow 2: 


> fan 


-ni edt 102 hoatr yitnonpent pia hon — ar Bat 


—. 


a obaay ,eceel , .asyei) nokemone® Inf edd 20 one a 
ee pariah 


38 
standard. A record is kept of the total number of errors 
for each item up to a maximum of six errors, and latency 
to first response to the nearest half-second. A silent 
Stop watch not visible to the subject was used for timing. 
Scores are the number of errors and average latency. A 
double median split of latency and error scores results in 
classification of subjects into four groups: fast-accur- 
ate (F-A), slow-accurate (S-A, reflectives), fast-inaccur- 
ate (F-I, impulsives) and slow-inaccurate (S-I). Test- 
retest reliability after a short interval is high. Ina 
pilot study conducted by this investigator split half re- 
liability between even and odd numbered items, a procedure 
suggested by Downie and Heath (1965) was found to be .87 
formelacencies sand ~/9 fOr error Scores mine... grade two 
pupils). It should be noted that the determination of re- 
flective or impulsive responding is group specific because 
there are no absolute standardized cutting scores avail- 
able on this test. 

For the purpose of the present research the test was 
divided into two subtests with six items and two demonstra- 
tion items in each test. One subtest was made up of odd- 
numbered items while the second test was made up of even 


numbered items. 


WISC Vocabulary Subtest 


On this subtest (Wechsler, 1949) the subject is asked 


to verbally define given words. The test was selected 
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39 
because according to Kagan et al. (1964) it does not cor- 
relate significantly with the R-I dimension. It corre- 
lates highly with verbal intelligence and it is easy to 
administer and score. Also, scores on this test aid in 
sample description. Raw scores were converted to scaled 


scores according to the WISC manual. 


WISC Digit Span Subtest 

On this subtest (Wechsler, 1949) the subject is asked 
to repeat a series of digits. Since no reflection over 
alternatives is needed on this task, it was expected that 
it would not be related to the R-I dimension. If, on the 
other hand, this intelligence subtest did correlate sig- 
nificantly with the R-I dimension, it would suggest that 
factors other than reflection over alternatives, i.e., 
memory and attention, are involved in this construct. Raw 
scores (sum of the scores on digit-span forward and back- 
ward) were converted to scaled scores according to the 


WISC manual. 


Coloured Progressive Matrices 


This cognitive test (Raven, 1960) was selected be- 
cause its format resembles that of the MFF: The subject 
has to reflect over six alternatives only one of which 
fits in the matrix. It was suggested that because of the 
format of the test and not because of the capacity meas- 


ured, impulsives will perform poorly on it and also, that 
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impulsives will complete the test faster than reflectives. 
Scores on this test were (a) time to complete the test and 
(b) standard scores (SS-percentiles were converted to 
standard scores with a mean of 100.0 and a standard devia- 
tion of 15.0). The first four items on subtest A were 
used for demonstration and timing began after the comple- 


bi10onsOtethe fourth, item. 


Rutgers Drawing Test (Form B) 


This percepual motor test (Starr, 1969) much resem- 
bles the Bender Gestalt Test (Bender, 1938). The child is 
asked to copy geometrical figures. However, the Rutgers 
test is more suitable for use with young children and it 
is easier to administer and score. Scores on this test 
were (a) time to complete the test and (b) Drawing Quo- 
tient (DQ--drawing age divided by chronological age). 

The first two items were used for demonstration and timing 


began after the completion of the second item. 


Draw A Line Test 

In this test (Kagan et al., 1964) the subject is 
asked to draw a line as slowly as he can. On a second 
trial he is told to do it again even more slowly than on 
the previous trial. This test was chosen because the 
role of perceptual and cognitive factors is at a minimum 
while the factor of motor inhibition is at a maximum, 


The score on this test was the sum of the time taken (in 


seconds) on both trials. 
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Draw A Person Test 

This test (Goodenough, 1926) was chosen for the fol- 
lowing reasons: (a) According to Kagan et al.'s (1964) 
formulation, performance on this test is expected to be 
differentially affected by the R-I attitude. Since this 
test (and also the Rutgers and the Raven) is widely used 
in clinical and educational settings as a measure of in- 
tellectual development, not taking impulsivity into con- 
sideration may lead to innaccurate expectation. (b) In 
a preliminary investigation this test was administered to 
two groups of fourth-grade pupils from a low socioeconomic 
level. After a period of three weeks, pupils in the first 
groups (the experimental group) were shown a large choco- 
late bar and were told that the pupil who drew the best 
picture would receive it. The control group on that occa- 
sion received the standard instructions. The results in- 
dicated that the experimental group's performance signif- 
icantly improved as a result of incentive motivation (the 
means on the first and the second sessions being 80.3 and 
91.8 respectively). The control group's performance sig- 
nificantly worsened on the second testing session as com- 
pared with the first testing session (means were 86.3 and 
81.9 respectively). This effect was attributed to loss of 
interest. This being the case, the DAP can also serve as 
an adequate measure of induced motivation. The scoring 


system used was that of Goodenough (1926) rather than that 


ib 


-lo% oft 162 aseodo esw Vesely iiahacen 10 ee 


(ACL) 2',fs to aspst oF enibrosos (a) svenoesex palwol : 
ad o3¢ Bedosaxe ai +eet eid mo eonsmxotxeq noLseLomioy 7% i 
edt sonia .sbydisds TR ond yd bosvetis yilsizaoms ee A 
beay yfebiw et (neved odd bas exeyteA ord oets bas) Feet : 
-ni to suresam & 26 epntstoa becokinadbs bas feotaits ak 
-noo otal ysiveetuqni paftst son saemgo Lewes igusvaties 7 
nil (d) .moldsdosgxe odaxcopesité od Bsel yem acai ] 
o+ bexoedeinimbs esw teexy eirt noidspiseavat veanimilesg S ce ( 
cimononeotsoe wol s mort alighg ebsxp-dizvot to equody ows a 
yarit eds ak eliqug \edesw seidt to bokreq’s xedtA Level oy 
~osorfo apres! s awod2 exsw (quoxrp Lesjnamizeqxs sit) th | 7 
teed eid woxb ow Ikqua ort todd blot svew Bas aed eset 4 
~so00 +sd¢ no aqvotp L[oxtaoo off dr sviseder binow asusolg Pay), 
“ai etiugex afl .snotsoyrtant basdaate od? bavisoet sols : 
“tinpis sonsmiotieq @'quorp istnomiteqzus sit tent bessoib / : 


sit) noitevitom svitneonk to siveex s es bévoxgmt cisiiant ” 7 
bons €.08 pated anoteree bnoosa ed? bas sexi? ofd no easem 
-piz sonsmsotxsg e'quory Loitnop eit . (yfovitoegees @.1e ‘ _ : 
~mob 2s noOLeas2 pnitess bnooee of3 no benesxow yisnsoltha Lob % 
bas €.98 sxow eisom) colease pnitaed sexit oth Metw bexeq | | 
to, aeol ot botudixtis See aren eae  (ylevisveqees @.£8 7 ia 
as oviee cals Aso dad et yeaso oft priod eit \daeredmt 


i.) 


7 oF i ay 7 
sedd andd xodtsx (a6@f) Mpyorehood to seit asw bee n ae 
7 : i wf | oP 


42 


of Harris (1963) because it was simpler and faster to use. 
Subjects were asked to draw a picture of a man and after 
this was completed they were asked to draw a woman. Raw 
scores were converted to MA and IQ (MA divided by chrono- 
logical age). Scores on this test were (a) average IQ and 


(b) average time to complete the two drawings. 


Preference for Delayed Reward 

In this test situation (Mischel and Metzner, 1962) 
the subject is asked to chose between an immediate, 
smaller reward (Im. R) and a delayed, larger one (Del. R). 
The test was slightly modified in order to ascertain that 
the objects which were offered had an incentive value for 
each subject (after Zigler and De Labry, 1962). Firsta 
tray containing twelve objects (four brands of chocolate 
bars, a box of candies, two different combs, a toy car, a 
bag containing 15 marbles, a felt pen, a ball-point pen 
and a small doll at an average cost of 14.5 cents per 
item) was shown to each subject. The subject was asked 
to select the most preferred item and the time to make a 
selection was noted. In the preference test, the chosen 
item was placed beside two such items and the subject was 
asked to choose between Im. R and Del. R. The subject 
was told that he could have "the smaller prize now or the 
larger one next week". His choice as well as the time to 


make the decision were recorded. 
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Blishen's Canadian Occupational Scale 

This measure of socioeconomic status (Blishen, 1968) 
which provides rank scores for various occupational groups 
was used primarily for sample description. The parent's 
occupation was obtained from the child's school record. In 
cases where both parents were working, only the father's 
Occupation was used. If the parent's occupation could not 
be obtained from the record or the classroom teacher, this 
information was obtained from the child. One hip led 
modification was introduced. A score of 25.0, the lowest 


on the scale was assigned to families on welfare. 


Stanford Reading Achievement Test 

This standard test (Kelley, Madden, Gardner and Radman, 
1964) measures vocabulary and comprehension. The three 
subtests which were administered were: Word Meaning, pare: 
graph Meaning and Word Study Skills. In all three tests 
the answer format is multiple-choice. Percentiles on each 
subtest were converted to standard scores with a mean of 


100.0 and a standard deviation of 15.0. 


Elementary School Mathematics Survey 

This test was devised by the Department of Pupil 
Assessment of The City of Edmonton Public School System. 
It evaluates conceptual as well as computational skills. 
Percentiles were converted to standard scores with a mean 


of 100.0 and a standard deviation of 15.0. 
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The mathematics and reading tests were administered 
by the classroom teachers as part of the regular test pro- 
gram in the schools and the results in term of percentiles 


were made available to the experimenter. 


Procedure 

The subjects were tested individually in two sessions 
by two experimenters, a male and a female. In the first 
session one MFF subtest (odd numbered items), the WISC 
Vocabulary and Digit Span subtests, the Raven, Rutgers, DAL 
and the DAP were administered to all subjects in random or- 
der and mide seeandara instructions. Following testing, 
subjects were divided into four groups using a double med- 
ian split of the MFF latency and error scores. The four 
groups were: Fast-accurate (F-A, n = 20), slow-accurate 
(S-A, reflectives, n = 41), fast-inaccurate (F-I, impul- 
sives, n = 40) and slow-inaccurate (S-I, n = 20). In the 
second session only two of these groups were tested--re- 
flectives (slow-accurate) and impulsives (fast-inaccurate). 
These two groups were each divided into experimental and 
control groups. Twenty-one subjects were assigned to the 
reflective-experimental group (R-E), 20 to the reflective- 
control group (R-C), 20 to the impulsive-experimental 
group (I-E) and 20 to the impulsive-control group (I-C). 
Assignment of subjects to groups was random with one re- 
striction, namely that the proportion of male:female in 


each subgroup was the same. Random assignment of subjects 
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was a procedure preferred to matching because of the num- 
ber of variables involved. Just before testing each of 
the subjects in the experimental groups was shown a tray 
containing the various incentives and was told to select 
a preferred item. After the selection was made, the sub- 
ject was told that he could win that object as a prize if 
he performed well. ‘The following instructions were given: 
Remember, last time we did some tests? This time 
we will do some more. See this tray? (E intro- 
duced the tray which contained the various incen- 
tives). Which one do you like best? (Timing 
started at this point and terminated when the sub- 
ject indicated his choice). That's fine (after 
selection was made). You can win this one if, and 
only if you do your best on the tests today. Re- 
member in order to win the prize you have to do 
your best. 

In the second session the second MFF subtest, the 
Rutgers, DAL and DAP were administered in random order. 
At the beginning of each test, the subjects in the exper-_ 
imental groups were reminded that in order to win the 
prize they had to do their best. Subjects in the control 


groups were given the following instructions: 


Remember, last time we did some tests? 
This time we will do some more. 


Because this experiment was not designed to test the 
effect of reinforcement or feedback or the role of spe- 
cific instructions, no further cues were supplied to 
either groups. 

After all testing were completed, each subject was 


thanked and told that he did well. Each subject in the 
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control groups was shown the tray containing the prizes 
and was asked to select the object he liked best and the 
latency of that response was recorded. Preference for de- 
layed reward was conducted with the control groups right 
after the selection of the reward and for the experimental 
groups after all tests were concluded. In this choice 
Situation for both the experimental and control groups, 
the prize which was selected by the subject was placed on 
a table and beside it, at a distance of about one foot was 
placed a second prize, the same in quality but double in 
value and being perceived by the subject as such (for ex- 
ample, if the subject selected a bag of marbles, the 
larger prize was two bags of marbles, etc.). The follow- 
ing instructions were delivered: 

See these two? (E pointed to the prizes). I 

would like to thank you for your coopération and 

fine performance. Which one of these things will 

you chose: The smaller one (E pointed to the 

smaller prize) now, or, the larger one (E pointed 

to the larger prize) next week? 

The subject's choice (Im. R vs. Del. R) and the lat- 
ency of his choice were recorded. All subjects were given 
the prizes they had chosen at the promised time. 

In order to minimize communication between subjects 
regarding the incentives, all the control subjects from 
the classroom were tested first. Subjects who completed 
the task were kept occupied in an adjacent room until all 


the testing on the control subjects in that classroom was 


completed. The experimental subjects from that classroom 
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were then brought for testing. They were kept occupied 
in an adjacent area and returned to their classroom im- 


mediately after individual testing was completed. 
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CHAPTER IV 
RESULTS AND DISCUSSION 


Sample Description 

Means and standard deviations for age, socioeconomic 
status, the tests which were used in session one and the 
reading and mathematics tests are presented in Table l. 
Inspection of the means suggests that the sample is 
slightly above average on the Vocabulary and the Raven 
and below average on the Rutgers. However, calculation 
of the 95 percent confidence interval (Downie and Heath, 
1965) for each of these means revealed that the expected 
means (10.0 for Vocabulary and 100.0 for the Raven and the 
Rutgers) are within this interval. Digit Span, DAP and 
scholastic achievement means are very close to the ex- 
pected means (10.0 for Digit Span and 100.0 for DAP and 
scholastic achievement). MFF mean latency is very similar 
to Souch's (1970) data for his grade two pupils (12.8) and 
to Kagan's (1966) data for the same grade level (12.6). 
Mean errors was approximately 13.0 in Kagan's sample and 
13.3 in Souch's sample. Mean error for this sample (6. 3) 
is not comparable because only half of the MFF was admin- 
istered. There are no normative data available for com- 
parison in the case of the Blishen Scale, DAL, Raven, 
Rutgers and DAP Time scores. 


48 


: 
1454 7 
- 


whe ce ee ete: 
7 a 


oe 


JéinceNSEOOE ,9ep8 tot anobrsivab brsbasse bas anseM 7 - 
ext bas eno notasee al Ssey etew doinw efaet ent 2usese ; ; 
.f stderr a betnseo1g exs ateed entismaittem bas PALbees 
BE efgnse of: tsdt atasppre ensem edd te noksseqeal | 7 
moves saz bas YuoludesoVv adj no spateves, ovods visite ite a oe 
nottefiteisa ,iavewoN .axoptyH aft no apstevs woled 545 
,dteeH Bus eiawod) Isvredgat sompbitnes gasonteq eC ods t9. ; a 
bespaqxs adt tadt befsovey ansom sae to dose x0% (2aen 7 
sit bas moved odd 10k 0,00L bas yrelydspeVv tot 0.0L) ansom 7 na 
bre SAI .anqa thn id Laviedad eid aiddiw oxe (exopsua > ‘ ‘ied 
-xs eft ot seolo ytev ots etigen jnomoeveliive oitesiodoe ae 
Boe Ct not 0.00f bas as48 vépad sot 0,0) ensem Betoeg | 
elimie yisv ef youssel naam IM .(3nemeveliioe oftestodos — i 
bes (8181) slieig owt sisxp eid xot steb (overt) a dawo® OF 
(9.6f) Lave! ober ene aly «02 ‘stsd (200L) a" anpad od | 
bas ofgnas a'mspsx cit 0.£1 Wletenitorg@s ach sxenze asst ; 
(€.9) oiqmse ehit rod 101%e ris@M .slqmee at owes sh eek a 
Rites: irae to iter ino ssnsoed oidexagnce ton ak Fh 7 


02 20 5 8986 vltenon on xe exedt _sbexoset | 
maa ka ioe aaettn ity 20 send Mt nf woman 
Nee sipnee Ge sete to | : 


7 - ) 7 
eA a) avrare ltd ~~ - 7 


= sesxeo2 omit 46d baw etopse | 
| iy 
a 


TABLE 1 
SAMPLE DESCRIPTION. MEANS AND STANDARD 
DEVIATIONS OF DESCRIPTIVE VARIABLES AND 


TESTS ADMINISTERED IN SESSION ONE 


EE EYES Nenetrenent Mean 
Age months Seles 
Blishen 397.8 
MFF Latency seconds 13713 
MFF Errors Gans 
Vocabulary scaled scores 13.3 
Digit Span scaled scores 160 
DAL seconds 54.5 
Rutgers DQ Mees 
Rutgers Time minutes 372.0 
Raven SS ea, 
Raven Time Pieter 519.0 
DAP IQ | 98.8 
DAP Time minutes 154.9 
Word Meaning standard scores| 98.8 
Paragraph Meaning |standard scores} 98.7 
Word Study Skills |standard scores| 99.0 
Mathematics standard scores| 96.6 
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Reliability and Stability of Measurements 


In order to determine the reliability of the tests 
which were utilized in this research, the scores of the 
control groups (S-A control, n = 19; F-I control, n = 20) 
which were obtained in the two testing sessions were cor- 
related. Also, t tests for correlated samples (Downie & 
Heath, 1965) were performed in order to determine the sig- 
nificance of the differences between means which were ob- 
tained on the first and second session. Results are pre- 
sented in Table 2. As can be seen, the DAL is the least 
reliable test. A correlation coefficient of .33 is statis- 
tically significant beyond the .05 level (df = SHH Jehtls glee 
denotes little reliability. This unreliability might be 
due to two factors. (a) Only two trials were given on 
this test and it is possible that two trials are not a re- 
liable measure of the behavior under investigation. It is 
Suggested that if this test is to be used for research pur- 
poses, more than two trials should be given. (b) The be- 
havior which the test samples is not stable over time. 

The differences between the means of MFF latency and error 
and Rutgers DQ were not significant. On the DAL second 
session (retest) the performance was significantly slower 
as compared with the first session. This too may be at- 
tributed to either or both of the factors which were men- 
tioned above. On the DAP IQ significantly poorer scores 
were obtained on retest and the performance was signifi- 


cantly faster. Also Rutgers performance was significantly 
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faster on the second session. It was noted that many sub- 


jects in the control groups responded with "Oh, no, not 
again" when they were asked to do the same tests the sec- 
ond time. In contrast, the children in the experimental 
groups seemed very enthusiastic. It is suggested that two 
factors, familiarity and boredom, might affect the retest 


scores of the control groups. 


TABLE 2 
CORRELATIONS BETWEEN SCORES OF R-C AND I-C GROUPS 
COMBINED (n = 39) ON SESSIONS 1 AND 2, MEANS 
FOR TESTS ON THE TWO SESSIONS AND SIGNIFI- 


CANCE OF DIFFERENCES BETWEEN MEANS 


Variable 


MFF Latency 
MFF Errors 
DAL 

Rutgers DQ 
Rutgers Time 
DAP IQ 


DAP Time 


* 


£ = 38 


The data presented indicates that the tests with the 
exception of the DAL are reliable. The means of the DAL, 


DAP I0 and Time and Rutgers Time on the second session 
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appear to be influenced by the variables which were men- 


tioned above. 


Sex Difference on the MFF 

In order to determine whether the performance of 
males and females differed on the MFF, tes ton romeindes 
pendent samples (Downie and Heath, 1965) were performed. 
Means of latency for males and females were 13.2 and 13.4 
respectively. The difference between the means was found 
to be not significant (p = .8, df = 119). Means of error 
scores for males and females were 6.5 and 6.1 respectively. 
The difference between the means was not significant (p = 
2-9, Gi*= 119).° These results are congruent with Souch’s 
(1970) data. It was decided to ignore sex differences for 
the purpose of the present investigation. Sex however was 
taken into consideration when subjects were assigned to | 


the experimental or control groups. 


Description of the Four Subgroups: F-A, S-A, F-I and S-I 
Median latency on the MFF was 10.9 seconds. Subjects 
who obtained this score or below were classified as "Fast" 
and those who obtained a score of 11.0 seconds and above 
were classified as "slow". Sixty-one out of 121 subjects 
obtained an error score of 6 or below and were classified 
as "Accurate". Subjects whose error score was 7 or above 


were classified as "Inaccurate". Table 3 depicts the fre- 


quency of subjects in each group. 
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TABLE 3 


FREQUENCY OF SUBJECTS IN EACH 


OF THE FOUR GROUPS 


Males 


Females 


Total 


One-way analyses of variance for unequal sample sizes 
(Winer, 1962) were performed on the data in order to de- 
termine whether there were significant differences between 
the means of the four groups. The means of the four 
groups, F ratios resulting from the analyses of variance 
and probability values (p) associated with these ratios 
(die-9o, 21/7) are presented in Table 4.00As can be seen 
from the table, significant differences (beyond the .05 
level) were obtained for age, Blishen, Rutgers DQ, DAP 
Time and Mathematics. In order to determine the signif- 
icance of the differences between pairs of means, the pro- 
cedure suggested by Scheffé for making a posteriori test 
(Ferguson, 1966) was used. The comparisons revealed that 
S-A (reflectives) differed significantly (p < .05) from 
F-I (impulsives) on DAP Time and Mathematics. Also impul- 


sives differed significantly from S-I on the Blishen and 
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Rutgers DQ. All other comparisons were not significant. 
It should be noted that the Scheffé method is more rigor- 
ous than other methods of comparisons and that it will 
lead to fewer significant results. 

The finding that the S-I group did not differ signif- 
icantly from the other three groups on verbal ability is 
congruent with Souch's (1970) data. The high error score 
of this group on the MFF could not be attributed to a 
hasty performance or to poor verbal skill or to general 
dullness. The data of the Raven, Rutgers and DAP support 
this interpretation. Kagan (1966) attributed the long 
latencies of this group to extreme fear resulting from 
their inability to formulate appropriate solutions, but 
he gave no explanation as to why they could not formulate 
solutions. In the present study the children were closely 
observed and the anxious child was the exception. It is 
possible that the slow-inaccurate subjects were very 
cautious and consequently attended to minute and insignif- 
icant details, formed too many hypotheses or irrelevant 
ones which, in turn taxed their memory or produced inter- 
ference thus hindering accurate evaluation of hypotheses. 

The finding that fast-accurate subjects did not dif- 
fer significantly from the other three groups on Vocabu- 
lary, Rutgers DQ, Raven SS, DAP IQ and scholastic achieve- 
ment does not agree with Kagan's (1966) statement that 


this group is made up of 'bright subjects'. A possible 
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MEANS OF THE FOUR GROUPS ON SEVENTEEN VARIABLES 


AND RESULTS OF ANALYSES OF VARIANCE 


TABLE 4 


a5 


—_— 


Variable 


Age 

Blishen 

MFF Latency 
MFF, Errors 
Vocabulary 
Digit Span 
DAL 

Rutgers DQ 
Rutgers Time 
Raven SS 
Raven Time 
DAP IQ 

DAP Time 
Word Meaning 


Paragraph 
Meaning 


Word Study 
Skills 


Mathematics 
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explanation of their performance on the MFF is that their 
visual discrimination and scanning strategies are more 


efficient. 


Comparison of Reflectives and Impulsives 

Ferguson (1966) makes a distinction between a priori 
and a posteriori comparisons. A priori comparisons are 
formulated prior to and apart from an inspection of the 
data and may be applied whether or not the i testehas sled 
to the rejection of the null hypothesis. Since the dif- 
ferences between reflectives and impulsives were hypothe- 
sized prior to data collection, the method advocated by 
Ferguson (1966) for a priori comparisons was used to test 
the significance of the differences. Means of the tests 
administered in session 1 for reflectives (S-A) and impul- 
eives=(P—-1)),, F ratios resulting fromthe comparisons and | 
probability values (p) associated with the F ratios (df = 
1,117) can be seen in Table 5. Reflectives and impulsives 
did not differ with respect to age. This is contrary to 
expectation based on Kagan's (1966) finding that age is 
related to the R-I dimension. Since only grade two pupils 
participated in the present investigation, these results 
might be due to the restriction of the range of age. The 
finding that the two groups did not differ on socioeconomic 
Status (SES) does not support Kagan's (1967) and Souch's 
(1970) hypothesis regarding the relationship between R-I 


and SES. The apparent discrepancy between Souch's and the 
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present finding may be attributed to sampling and proced- 
ural differences: His samples came from two distinct 
social classes (means of 32.1 and 65.7 on the Blishen 
Scale) thus increasing the likelihood that SES effects 
would be manifested. This finding is congruent with 
Gupta's (1970). 

The first hypothesis predicted that reflectives' and 
impulsives' performance on the Vocabulary and the Digit 
Span subtest would not differ significantly. This hypoth- 
esis was only partially supported: There is no signifi- 
cant difference between the groups on the Digit Span test. 
However, the finding that reflectives performed better 
than impulsives on the Vocabulary subtest contradicts 
Kagan and Kogan's (1970) statement that there is a slight 
and usually nonsignificant relationship between language 
skill and R-I. It is concordant with the data of Meichenbaum 
and Goodman (1969), Gupta (1970) and Souch (1970). 

The second hypothesis predicted that reflectives 
would perform better than impulsives on the Rutgers DQ, 
Raven SS and DAP IQ and also, that reflectives would per- 
form slower on the DAL and the other tests as compared 
with impulsives. This hypothesis was partially confirmed. 
The groups differed significantly on the Rutgers DQ, Raven 
SS and DAP IQ and Time. On the DAL, Rutgers Time and 
Raven Time there were no significant differences between 
the groups. The finding that the groups differed on the 


Rutgers DQ lends support to Kagan's (1965a) suggestion 
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TABLE 5 
MEANS AND SIGNIFICANCE OF DIFFERENCES BETWEEN 


REFLECTIVE AND IMPULSIVE GROUPS 


Variable Reflectives Impulsives E p= 
MFF Latency vite Halls) Binz 
MFF Errors shay SB 
Age es 93.3 Say Shs) Nao. 
Blishen 40.1 gon0 Teo Nie. 
Vocabulary Hest) 2.6 be UT 5. 
Digit Span sle(heyi 25 1.44 Neo 
DAL Sieber} 46.1 ohare: Noo. 
Rutgers DQ 94.9 Sirs spay Ah 205 
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that the performance on perceptual-motor tests is related 
to the R-I dimension. The finding that the groups dif- 
fered on the DAP IQ is an extended replication of Kagan 
etal.'s (1964) finding regarding the DAF test and is con- 
gruent with Williams' (1970) finding. 

The third hypothesis predicted that reflectives would 
perform better than impulsives on tests of scholastic 
achievement. This hypothesis was also partially supported. 
As can be seen from Table 5, on three of the four achieve- 
ment tests reflectives' performance was superior to that 
of impulsives'. These results are congruent with Gupta's 
(1970) but not with those of Campbell (1968). In the pres- 
ent study as well as in Gupta's study reflectives had 
higher verbal scores as compared with impulsives while in 
Campbell's study, no significant difference was found. 

It should be noted that on tests on which statisti- 
cally significant levels were not reached the differences 
were large and in the predicted direction. This is true 
for all tests with the exception of the Raven Time. 

The significant difference in verbal ability found in 
this study (and others) calls into question Kagan's (1966) 
and Kagan and Kogan's (1970) view that R-I is relatively 
independent of verbal ability. It also denotes that the 
results of the comparisons are confounded: They might be 
attributed to R-I or verbal intelligence, or to both. In 


order to remove the effect of verbal ability, two 
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operations might be performed. 
(a) Match reflectives and impulsives on verbal intelli- 
gence; exclude subjects which do not match and perform t 
tests on the means of the other measures. This procedure 
is inadequate because only bright-impulsives and dull- 
reflectives will be included in the comparisons. The 
samples thus created will come from artificial populations 
so that the generality of the findings will be limited. 
(b) Analysis of covariance might be used in order to 
Statistically control the effect of verbal intelligence. 
This method has its limitations. Firstly, it was found 
that Vocabulary correlated significantly with the other 
tests (.27 with Rutgers DQ, .19 with Raven SS, .33 with 
DAP IQ and a median of .48 with scholastic achievement) as 
well as with the R-I dimension so that partialling out the 
effect of vocabulary might remove the effect of R-I on 
these tests. Secondly, it was argued by Wechsler (1949) 
that "... intelligence cannot be separated from the rest 
of personality" (p. 5). A stronger argument was advanced 
by Witkin (1963) who stated: 
With regard to IQ, I feel that cognitive styles 
are represented in performance on standard intel- 
ligence tests, and so ‘controlling for IQ' is not 
an appropriate issue in studies of cognitive 
styles. (ps 122) 
The issue of statistical control was summarized by 
Meehl (1970) who stated: 


In the matched-group method, the investigator 
physically constitutes a nonrepresentative 
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'artificial' subpopulation for study. In multi- 

variate analysis, he concocts statistically, by 

the making of certain algebraic 'corrections', 

a virtual or idealized sample, the members of 

which are fictional persons assigned fictional 

scores. (p. 401) 

The argument against statistical control for intelli- 
gence is substantial. For the reasons which were pre- 
sented above matching or analysis of covariance was not 


performed on the data. 


Correlates of MFF Latency and Errors 

In order to determine the relationships between MFF 
Latency and Error scores and the variables which were in- 
vestigated in this research, Pearson Product Moment Cor- 
relations (Ferguson, 1966) were computed. Results are 
presented in Table 6. Latency correlates significantly 
with Vocabulary, DAP Time and Mathematics but not with 
DAL, Rutgers Time and Raven Time. Error scores correlate 
significantly with age, Raven SS and Time, DAP IQ and 
Time, Paragraph Meaning, Word Study Skills and Mathematics. 
Of interest is the positive correlation between Raven Time 
and MFF Errors which denotes that children who performed 
relatively slowly on the Raven had relatively higher error 
scores on the MFF. 

The absence of significant correlations between MFF 
Errors and Vocabulary and Digit Span is congruent with 
Kagan's statement regarding the independence of R-I and 


verbal ability. Also, the magnitude of the correlation 
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between Vocabulary and Latency is small, as stated by 
Kagan and Kogan (1970) but contrary to expectation the 
correlation is statistically significant. Inspection of 
Kagan's (1966) data revealed that for young children the 
correlation between MFF Latency and verbal skill was .22 


FOrmegirise (ny=928, p> .05) and 36) f£onspoys (n = 30, 
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p< .05). Likewise, a median correlation of .23 was found 


for the same variables (Kagan, 1965a). These coefficients 


are not smaller than the one found in this study (r = .21). 


It is suggested that Kagan's finding that only a few co- 
efficients were statistically significant might be attri- 
buted to small-sample size. 

The relatively large number of significant correla- 


tions between MFF Errors and the other tests lend some 


support to the second and third hypotheses. On the other: 


hand, the absence of significant correlations between MFF 
Latency and the time factors on the DAL, Rutgers and 
Raven suggest that speed on the MFF is not related to 
speed on these measures. Thus, one cannot generalize 
from a hasty performance on the MFF to hasty performance 
on these tests. This is true for the DAL, Rutgers and 
Raven but not the DAP. This interpretation is congruent 
with Gupta's (1970) finding that speed of performing a 
cognitive task was not related to the R-I dimension. 

The fourth hypothesis predicted that multiple corre- 


lations between academic achievement as a criterion and 
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TABLE 6 
CORRELATIONS BETWEEN MFF LATENCY AND ERRORS 


AND THE OTHER SIXTEEN VARIABLES* 
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Variable Latency Errors 
<ontettecs tag tl ESR 2 TG en cn a I a ee Se eT 
Sex OD -.048 
Age aay? hig As) 
Blishen ee ~082 
Vocabulary aianled -.083 
Digit Span ~O25 =i 5 7 
DAL ~165 -.110 
Rutgers DQ ~ 139 -.189 
Rutgers Time 2159 -085 
Raven SS LOU -.276 
Raven Time ~004 «20 
DAP IQ ~092 -.249 
DAP Time ~ 194 -.253 
Word Meaning 2 Oval -.160 
Paragraph Meaning .095 -.239 
Word Study Skills .008 -.244 
Mathematics e232 =. 301 
*p <I, 00, co = .L94 
Pa 01,47, =. .254 

di = 19 
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Vocabulary and R-I indices as predictors would be Signif- 
icantly greater than the correlation between the criter- 
ion and vocabulary alone. To test this hypothesis, first 
multiple correlations (Downie & Heath, 1965) were computed. 
Second, the multiple correlations and the correlations be- 
tween vocabulary and achievement scores were converted to 
Fisher's z scores (Downie & Heath, 1965) and z tests were 
performed on the differences between these scores. No 
support was found for the fourth hypothesis. The largest 
multiple correlation was obtained between Word Meaning as 
criterion and Vocabulary and Error scores as predictors 
(R= .60)../This correlation was not significantly differ- 
ent from that between Word Meaning and Vocabulary alone 
(xr = .58). /The largest increase in the proportion of ex- 
plained variance was when Vocabulary and Errors were used . 
to predict Mathematics. Vocabulary correlated .44 with 
mathematics. Adding Error scores as a second predictor 
resulted in a multiple correlation of .54. The difference 
between the two coefficients was not significant.(z = 1.01, 
p > .05). None of the multiple correlations between aca- 
demic achievement scores as criteria and vocabulary and 
either of the R-I indices as predictors were significantly 
greater than the correlations between academic achievement 
and Vocabulary alone. This is due to the relatively small 


Magnitude of the correlations between academic achievement 


and R-I scores. 
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Relation Between Speed and Accuracy 

The R-I construct is defined by both speed and accur- 
acy variables on tests in which reflection over alterna- 
tive solutions is required. It was demonstrated repeat- 
edly (Kagan et al., 1964; Kagan, 1966; Gupta, 1970) that 
latency and accuracy on the MFF are negatively correlated: 
The faster a person responds, the more errors he makes. 
This correlation by no means denotes causal relationship. 
To the contrary, it was demonstrated by Kagan et al. 
(1966) and Yando and Kagan (1968) that a change in re- 
sponse time did not bring about change in error scores. 

Some of the tests which were utilized in the present 
research yield both speed and accuracy measures. In order 
to determine the relationship between speed and accuracy 
on each test, these scores were correlated. Results are 
presented in Table 7. As can be seen from the table, poor 
scores on the MFF and DAP are associated with hasty per- 
formance. On the Rutgers, adequate performance is inde- 
pendent of speed. Surprisingly, on the Raven the direc- 
tion of the correlation is contrary to expectation: Chil- 
dren who scored low on this test took a longer time to 
complete the test. ‘Thus, on this test low cognitive func- 
tion cannot be attributed to a hasty performance. This 
finding resembles Loban's (1965). He reported that a 
group of children who were low on language ability had 


longer latencies and performed poorer on a verbal fluency 
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test as compared with children whose language ability was 
average. The data presented suggests that the generaliza- 
tion "Slow=Dull" is misleading. On the MFF and DAP, fast 
performance is associated with poor scores while the re- 


verse is true for the Raven. 


TABLE 7 


RELATION BETWEEN SPEED AND ACCURACY 


Variables s ps 
MFF : Latency and Errors -.33 rood 
Rutgers: DQ and Time -.05 NS 
Raven: SS and Time -.20 (6s) 
DAP: IQ and Time reeks, sO OW 


* 
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The results regarding the relationships between speed 
and accuracy corroborate and assist in the interpretation 
of previously presented data (Table 5). Impulsives per- 
formed poorer than reflectives on the Rutgers, Raven and 
DAP. While on the DAP poor performance might be attrib- 
uted to haste, on the Rutgers and Raven speed is not a 


factor contributing to errors. 
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67 
Effects of Induced Motivation 

As was previously outlined, following the first test- 
ing session, the reflective (S-A, n = 41) and impulsive 
(F-I, n = 40) groups were each divided into experimental 
and control groups. Twenty one subjects were assigned to 
the reflective-experimental group (R-E), 20 to the reflec- 
tive-control group (R-C), 20 to the impulsive-experimental 
group (I-E) and 20 to the impulsive-control group (I-C). 
In the second testing session three subjects were absent 
(one each from the R-E, R-C and I-E groups). In order to 
facilitate data analysis and interpretation the numbers of 
subjects in each group were equated: Two subjects, one 
from the R-E and one from the I-C groups were selected at 
random and their scores were excluded from the following 
analyses. This brought the number of subjects in each 
grouprtolig: 

Three-way analyses of variance with repeated measures 
on the last factor (Winer, 1962) were performed on the 
data in order to determine whether induced motivation had 
an effect on performance and whether induced motivation 
had a differential effect on the performance of reflec- 
tives and impulsives. The three factors are: Factor A - 
Cognitive Style; Factor B - Experimental Condition; Factor 
C - Sessions. Each of these factors has two levels: re- 
flectives-impulsives; experimental-control and session 1 


and 2 for factors A, B and C respectively. 
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Means of the MFF latency scores of the four groups 
(R-E, R-C, I-E and I-C) for the two sessions are presented 
in Table 8. Summary of the analysis of variance of these 
scores is presented in Table 9. As can be seen from this 
table AC and ABC interactions are statistically signifi- 
cant. Comparison of the means of the R-E group on session 
one vs. session two revealed that the difference between 
the means was Significant beyond the .05 level (F = 5.4, 
df = 1,72). The comparison of the means of the I-E group 
on session one vs. session two was also significant (F = 
LOM Iadt =e 17727 pe <ei01) Se eihese*results denote=that™ the 
I-E group performed slower, while the R-E group performed 
faster on the second session as compared with the first 
session following induced motivation. In order to deter- 
mine whether R-E and I-E groups differ on the second ses-. 
sion following induced motivation, the means of these two 
groups were compared. The difference between the means 
was found significant (F = 11.8, dis=Oi, vey * pes POL 
These findings suggest that impulsives who are motivated 
to perform better are able to slow down but their perform- 
ance still differs from that of reflectives. 

The means of the error scores on the MFF for the four 
groups on both sessions are presented in Table 10. Analy- 
sis of variance (Table 11), revealed that, with the excep- 
tion of factor A, all main effects and their interactions 


were not significant. Induced motivation had no effect on 
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MFF errors. 

The means of the four groups on both sessions on the 
DAL test are presented in Table 12. Inspection of the re- 
sults of the analysis of variance (Table 13) reveals that 
the only significant effect is that of factor C, denoting 
that on the second session all groups performed more 
slowly as compared with the first session. 

Means of the four groups on the two sessions for the 
Rutgers DQ scores are presented in Table 14. Results of 
the analysis of variance (Table 15) indicated that none of 
the main effects or interactions were significant. In- 
duced motivation and practice had no effect on the Rutgers 
DQ scores. 

Means of the Rutgers Time scores are presented in 
Table 16. Results of the analysis of variance are pre- 
sented in Table 17. As can be seen from this table, the 
effect of factor C was significant, denoting that all sub- 
jects regardless of group and condition performed faster 
on the second session. The significant BC interaction de- 
notes that this increase in speed depended on experimental 
condition: Control groups performed even faster than the 
experimental groups. Induced motivation had no differen- 
tial effect on reflectives and impulsives as is suggested 
by the non significant ABC interaction. 

The means of the DAP IQ scores for the four groups 


are presented in Table 18. Results of the analysis of 
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variance are presented in Table 19. As can be seen from 
this table, the effect of factor B was significant, denot- 
ing that the experimental groups (regardless of R-I class- 
ification) scored higher than the control groups. Inspec- 
tion of Table 18 suggests that R-E scored higher than R-C 
and that I-E scored higher than I-C on the first as well 
on the second session of testing. Since assignment of sub- 
jects to groups was at random, this effect was attributed 
to sampling error. The significant BC interaction denotes 
that induced motivation had an effect on the scores in the 
second session. In order to evaluate this effect a com- 
parison of means of both experimental groups for the first 
vs. the second session was performed and found not signif- 
iLCant (Fo= 3268, di = 1,e72)) efor the control groups this 
comparison was found significant (F = 10.2, df = 1, 72, p. 
< .01). Thus, on the second session the experimental 
groups performed better but insignificantly so as compared 
with the first session. The control groups on the other 
hand performed significantly poorer on the second session. 
The non-significant ABC interaction denotes that induced 
motivation had no differential effect on reflectives' and 
impulsives' performance on this test. 

The means of the DAP Time scores are presented in 
Table 20. Results of the analysis of variance (Table 21) 
revealed that on the second session all groups performed 


faster as compared with the first session. Furthermore, 
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TABLE 8 
MEANS OF THE FOUR GROUPS ON THE TWO SESSIONS: 


MFF LATENCY 
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TABLE 9 


SUMMARY OF ANALYSIS OF VARIANCE FOR MFF LATENCY 


Source ss MS he Ye Pp 
Bet Sub Teh al, 75) 
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TABLE 10 
MEANS OF THE FOUR GROUPS ON THE TWO SESSIONS: 


MFF ERRORS 


Session l Session 2 


TABLE ll 


SUMMARY OF ANALYSIS OF VARIANCE FOR MFF ERRORS 


Source SS MS at F PB 
Bet Sub 1853.0 75 

A 1350.0 1350.0 1 198.35 .01 

B 3.4 3.4 i Sly  Sa7 

AB 10.0 1050 i 147 22 
Sub WG 490.0 6.8 72 
Within Sub 246.5 76 

c 6.3 6.3 1 1.96 16 

AC Oe Ae7 3 149-232 

BC 5 5 i 16 .68 

ABC 2.9 2.9 1 90 .34 
C x Sub WG 231.9 32 72 
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TABLE 12 
MEANS OF THE FOUR GROUPS ON THE TWO 


SESSIONS? "DAL 


Session 1 Session 2 


TABLE 13 


SUMMARY OF ANALYSIS OF VARIANCF FOR DAL 


Source ss MS df 2 P 
Bet Sub 202196.3 a5 

A 8000.9 8000.9 ] 3.07 -08 

B 5655.6 5655.6 L 2. i, 14 

AB 755.2 755.2 i »29 52 
Sub WG 187784.5 2608.1 72 
Within Sub 101058.6 16 

C Z21198.8  21178.8 1 19.52 01 

AC 452.3 452.3 i ~42 252 

BC 1203.8 1203.8 iL Te dL +29 
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C x Sub WG 78125.5 1085.0 72 
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TABLE 14 


MEANS OF THE FOUR GROUPS ON THE TWO SESSIONS: 


RUTGERS DQ 


Session l 


TABLE 15 


Session 2 


SUMMARY OF ANALYSIS OF VARIANCE FOR RUTGERS DO 


Source 


Bet Sub 


A 

B 

AB 
Sub WG 


Within Sub 


SS 


31808.0 


Nea i at 
1 Gre) 
Pape kesh 
30496.0 


D0. 0 


6.0 
4894.0 


(Cite) (ee) 


| 


ae) 


74 


7 


ee } 
™ ‘ on 
Sa@heass | 
a oo 
rer 
c,£e 
eyie 
Oe 


ee 


at suaaT etek a 


ra: 
Od AASOTUG AOY BOWATHAV 3O Bx TAME a mone a 
Ao 


ds 
TABLE 16 
MEANS OF THE FOUR GROUPS ON THE TWO SESSIONS: 


RUTGERS TIME 


Session l 


Session 2 


TABLE 17 


SUMMARY OF ANALYSIS OF VARIANCE FOR RUTGERS TIME 


Source SS MS at EF B 
Bet Sub 2286937.5 as 

A 6906.2 6906.2 1 io eae GA 

B 12.5 12:5 1 SO Gas eae 
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TABLE 18 
MEANS OF THE FOUR GROUPS ON THE TWO SESSIONS: 


DAP FIO 


Session 1 Session 2 


TABLE 19 


SUMMARY OF ANALYSIS OF VARIANCE FOR DAP IQ 


Source ss MS dt E Pp 
Bet Sub 42280.0 iS 

A 2078.0 2078.0 i} R23" 304 

B 4843.0 4843.0 iL 9.87 OL 

AB 19.0 19,40 il 04 84 
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TABLE 20 


MEANS OF THE FOUR GROUPS ON THE TWO SESSIONS: 


DAP TIME 


Session l 


TABLE 21 


Session 2 


SUMMARY OF ANALYSIS OF VARIANCE FOR DAP TIME 
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78 
reflectives, regardless of experimental condition per- 
formed faster on the second as compared with the first 
session (F = 13.7, df = 1, 72, p < .01). This comparison 
was not significant for the impulsive group. It is pos- 
sible that on the first session impulsives performed close 
to the lower limit of the scale. This being the case, 
they could not perform any faster on the second session. 
The difference between reflectives and impulsives on the 
second session was found to be still significant (F = 6.5, 
di = 1, 72, p <..05). Induced motivation had no effect on 
this measure. 

It was expected that incentive motivation would 
affect performance on the MFF, Rutgers, DAL and DAP tests. 
The results which were presented suggest that induced mo- 
tivation affects MFF Latency, Rutgers Time and DAP IO 
scores. Induced motivation had no effect on MFF Errors, 
DAL, Rutgers DQ and DAP Time scores. With respect to MFF 
Errors and Rutgers DQ, one can speculate that the task it- 
self presented much challenge to the subjects (intrinsic 
motivation) so that lack of motivation to perform is not 
a factor which affects these scores. With respect to the 
DAL, the unreliability of the scores and the instruction 
on the second trial "to perform slower" may have interfered 
with the effects of induced motivation. As to the DAP, 
it is not clear why motivation affected the score and not 


the speed with which the task was performed. 
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The hypothesis which stated that incentive motivation 
will have a differential effect on the performance of re- 
flectives and impulsives received partial support. On the 
MFF Latency, following induced motivation impulsives per- 
formed significantly slower while reflectives performed 
Significantly faster. This unexpected performance of the 
reflective group might be due to their interpretation of 
the instructions given on the second session: They might 
have inferred that to perform better means to perform 
faster. Heider (1971) also found that on a sentence con- 
struction task latencies were shortened following increased 
motivation. The finding that latency scores are more sus- 
ceptible to change as compared with error scores is con- 
gruent with that of Kagan et al. (1966), Heider (1971), 
Debus (1968) and Yando and Kagan (1968). It might be that 
specific training in scanning, discrimination, attention 
and hypothesis formation and evaluation are needed to 


affect the error scores on the MFF. 


Relation Between R-I and Preference for Delayed Reward 

The frequencies with which reflectives and impulsives 
chose immediate, smaller reward (Im. R.) vs. delayed, 
larger one (Del. R.) are presented in Table 22. In order 
to determine whether delay of gratification is related to 
the R-I dimension 2 X 2 Chi Square tests (Downie & Heath, 
1965) were performed on the data of the experimental, con- 


trol and the two combined groups. The magnitudes of the 
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chi squares (at = 1) were found to be .01, .26 and .21 for 
the experimental, control and combined groups respectively. 
Results of the three analyses showed that R-I is not re- 


lated to preference for delayed reward. 


TABLE 22 


R-I AND PREFERENCE FOR DELAYED REWARD 


Preference 


acy insane ae a Delaane eins 
Reflectives 24 ANS) 39 
Impulsives 22 aly) 39 
Total 46 32 78 


A one-way analysis of variance was performed on the 
Selection Time scores. The means for reflectives and im- - 
pulsives were 11.6 and 11.5 seconds respectively. The 
difference between the means was found not significant 
(F = 0.0, df = 1, 76). The means of Choice Time for re- 
flectives and impulsives was 11.4 and 9.3 seconds respec- 
tively. The difference between the means, although in the 
predicted direction, was found not significant (F = 1.83, 
df= 1, 76). 

The sixth hypothesis which predicted the reflectives 
could delay immediate gratification better than impulsives 


was not supported. With respect to selection time, one 


may argue that each subject had his own hierarchy of 
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81 
preferred objects (i.e., one likes sweets, the other likes 
marbles) so that reflection is not a factor which deter- 
mines selection time. One may also argue that on this 
test the child is given two alternatives (Im. R. vs. Del. 
R.) none of which is the “correct one" (as is the case on 
the MFF) and chosing between alternatives is not the same 
as choosing the correct alternative. Yet, the finding 
that reflectives did not differ from impulsives on Choice 
Time suggests that delay before responding is not a gener- 
alized trait. The findings previously reported, namely 
that reflectives and impulsives did not differ on Rutgers 
Time and Raven Time lend support to such an interpreta- 
tion. Further research should determine on which tests 
and in which situations R-I is a contributing factor and 


on which tests and in which situations it is not. 
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CHAPTER V 
SUMMARY AND CONCLUSIONS 


This study had three main objectives: a) to deter- 
mine whether performance on verbal, cognitive, scholastic, 
motor and perceptual-motor tests is related to the R-I 
dimension; b) to determine whether incentive motivation 
will improve the performance of impulsive children, and 
c) to determine whether R-I is related to the ability to 
delay immediate gratification. 

Subjects were 121 second-grade pupils who were tested 
on two sessions. In the first session, half the MFF test, 
WISC Vocabulary and Digit Span subtests, the Raven, DAP, 
DAL and the Rutgers tests were administered individually 
to all subjects. The time taken to complete the Raven, 
Rutgers and the DAP tests was recorded. Standard scholas- 
tic achievement tests scores were obtained from the AOC TGL 
school records. On the basis of double-median split of 
MFF errors and latency scores, four groups were identified: 
fast-accurate, fast-inaccurate, slow-accurate and slow-in- 
accurate. One-way analyses of variance and individual com- 
parisons were performed in order to determine whether the 
groups differed on any of the above measures. Scores ob- 
tained in the first session were intercorrelated and 
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multiple correlations between scholastic achievement, 
vocabulary and R-I scores were computed. In the second 
session of testing, the reflective (slow-accurate, n= 39) 
and impulsives (fast-inaccurate, n = 39) groups were each 
divided into experimental and control groups. Just before 
testing, each subject in the experimental groups was shown 
a tray containing various incentives, asked to select a 
prize and was told that he could win the object he selec- 
ted if he would do his best on the tests. The second half 
of the MFF, the Rutgers, DAL and DAP tests were adminis- 
tered on the second session of testing. After testing was 
completed the subjects were offered a choice between a 
smaller, immediate reward and a delayed, larger one. The 
latency of the choice response and the subjects' prefer- 
ences were recorded. In order to determine whether incen- 
tive motivation had a larger effect on the performance of 
impulsives as compared with that of reflective subjects, 
the data was subjected to three-way analyses of variance 
with repeated measures on the last factor. The relation- 
ship between R-I and delayed gratification was determined 
by chi-square tests. 

The first hypothesis which predicted that the R-I 
dimension is independent of verbal ability was only par- 
tially supported. Reflectives and impulsives did not 
differ significantly on the Digit Span test. However, on 


the Vocabulary test, reflectives performed better than 
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impulsives. This finding is congruent with those of 
Meichenbaum and Goodman (1969), Gupta (1970) and Souch 
(1970) and it does not lend support to Kagan and Kogan's 
(1970) statement that the R-I dimension is independent 
of verbal ability. This finding raises an important 
issue, namely, whether impulsives are cognitively differ- 
ent or cognitively deficient as compared with reflectives. 
A deficit hypothesis predicts that impulsives will per- 
form poorly on all cognitive tests while a difference 
hypothesis predicts that impulsives will perform poorly 
only on tasks which require reflection and that the dis- 
crepancy between the performance of reflectives and impul- 
sives will be proportional to the amount of reflection 
needed on any given task. 

The second hypothesis which predicted that reflec- 
tives will perform better than impulsives on the Raven, 
Rutgers and DAP and that their performance on these tests 
as well as on the DAL would be slower was partially sup- 
ported. Reflectives scored higher than impulsives on the 
Rutgers, Raven and DAP. Also, on the DAP their perform- 
ance was significantly slower while on the DAL, Raven and 
Rutgers the groups did not differ with respect to the time 
taken to execute these tasks. The significant differences 
between the groups on the perceptual-motor and cognitive 
tests adds to the existing body of knowledge regarding the 


correlates of the R-I dimension. It cannot be determined 
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with certainty whether conceptual style or conceptual def- 
icit is the underlying factor which accounts for the dif- 
ferences between the groups. The findings that impulsives 
did not perform faster than reflectives on the Raven, 
Rutgers and DAL tests denotes that the generality of the 
construct 'impulsive conceptual tempo' is limited: One 
cannot generalize from a hasty performance on the MFF to 

a hasty performance on these tests. 

The third hypothesis which predicted that reflectives 
will score higher than impulsives on tests of scholastic 
achievement was also partially supported. As is the case 
with the previously reported results, one cannot determine 
whether the differences between reflectives and impulsives 
are due to the format of the tests, to the cognitive atti- 
tude under investigation or to a cognitive deficit which 
might be reflected in poor verbal, perceptual-motor and 
cognitive ability. Likewise, as is the case with most 
correlational studies, it is impossible to determine cause 
and effect relations or to control for 'nuisance vari- 
ables'. The relevancy of the R-I dimension to the educa- 
tional process could be further explored by investigating 
the effect of modification of conceptual tempo on academic 
achievement. 

The fourth hypothesis which predicted that the knowl- 
edge of the child's relative position on the R-I dimension 


will increase the ability to predict his scholastic 
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achievement was not supported. None of the multiple cor- 
relations between academic achievement as criteria and 
vocabulary and R-I indices as predictors was significantly 
larger than the correlation between academic achievement 
and vocabulary alone. This was due to the small magnitude 
of the correlation coefficients between academic achieve- 
ment and R-I scores. 

The £ifth hypothesis which predicted that incentive 
Motivation will have the largest effect on the performance 
of impulsives whose willingness or motivation to inhibit 
is weaker as compared with reflectives received partial sup- 
port. Impulsives' latencies on the MFF were significantly 
lengthened following induced motivation. Incentive motiva- 
tion had no effect on MFF errors. Also, incentive motiva- 
tion had no differential effect on the performance of im- . 
pulsives on the Rutgers, DAL and DAP tests. These results 
suggest that poor motivation is not a factor which contrib- 
utes to the poor performance of the impulsives subjects on 
these tests and also, that hasty performance is not the 
cause of MFF errors. 

The sixth hypothesis which predicted that reflectives 
will be able to delay immediate gratification better than 
impulsives was not supported. Reflectives did not differ 
from impulsives with respect to the frequency with which 
they chose a delayed, large reward over an immediate, 


smaller one. In addition, the groups did not differ with 


ae 
~xoo elaidium eld 20 enok .Sedveqawe dom saw 


bas sixetixd as snsutevetrios olmehsos meewied enotisler 


yitnepitinpie esw etotoiperq es espbbak Isat bas yusivdssov 

dnomevatrios. stmebsos meswied aoligsDeszco end nosis sopiel | 
obytiapam flame edd ot oub asw etd? .enols yaseludsoov bas 
-oveiros vimebsos neswied eiastotitees coktsieszen edt to 

| 2389x0028 I-f bas trom 
ovicgaoznl stadt baeto tbexrq do tcl etaoitoqgyl ddtit off + 
sonsmxotied eit no soet%is sespysl eds owad Iliw noisavisom 
tidisint of nokder ese 10 Basapaitiiw sacriw zovisisgqnik to 

-que isidusq hovioves eavisoslten dtiw bexsqmao es tedeswoel | 
vtdnsiok? inpia oxvew TIM sdd go esiotedsl ‘zevialuqml 250g 
-svisom avitnasonl .nolssvicdom beowbat priwollot beneditpasl 
-svitom svicgneont ,oelA .erorxe TM no Joethe of bad nois 
-mi to eonsmrotysa eit co soette Lefiddseresti6b om bed aoiz 
etivesx seeiT .eteot+ TAC Bap JAG .szeypduA eid no aevisiog 
-diatnop doirw xotos2 5s tom al moitsvisom toog sede Jeeppre 
no Btoskdue zevieluqmi. att Bo sonamxoizeq s0oGq eid oF eagu 
sit tom ai epnemrsoiyeq ysesd ted¢ ,oeis bas sfeed weer 
-stoz1e TM To sevsD 

savigveliex ssdj betotbexgq Apkdw eleedsogyd dintevedT =~ - _ 
assis zegted noitsolitizsip etstbomml yeleb of elds od Liiw 
rettib ton bib eayisoelieA .betioqgue ton ssw aovisLugme 
dozdw dtiw yonsupsxd sri ot Joeqeex détw eovieluqmt moxt 
steibemmi ns revo fxswox epusl \Boysleb s)seero/yeds 

ddiw x92tib Jon bib eqwoxy ofd .noidébbs at -eno aokiteme 


7 
a 


~~ 


87 


respect to the latencies with which these choices were 
made. These results suggest that caution should be used 
in generalizing from one trait to another on the basis of 
a few apparent characteristics. 

Part of this research was devoted to gathering more 
information about the two 'anamalous groups', the fast- 
accurate and the slow-inaccurate groups in terms of their 
performance on verbal, motor, perceptual-motor and cogni- 
tive tasks. It was found that these two groups did not 
differ significantly from each other on any of these meas- 
ures. It was suggested that the F-A group utilizes more 
efficient scanning and visual discrimination strategies 
while performing on the MFF. It was also suggested that 
the S-I group is more cautious and pays attention to 
minute and insignificant details which in turn interferes » 
with adequate performance on the MFF. 

To conclude, this study has served to clarify a num- 
ber of issues derived from studies of reflection-impulsiv- 
ity. While many of Kagan's research and theoretical 
assumptions were confirmed, some observations received 
only partial support. The major problem encountered in 
this research was the interpretations of results. It was 
not possible to ascertain whether the superiority of re- 
flective subjects on the Raven and the achievement tests 
could be attributed to differences in R-I, verbal or 


reasoning ability or to the format of the tests. 
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Future research into the area of reflection-impulsiv- 
ity may develop along five lines. The first is to analyze 
the processes underlying the construct of R-I into more 
detailed components such as scanning, attention, distract- 
ability, visual discrimination, hypothesis formation and 
evaluation as well as cautiousness and persistence. Task 
analysis might prove a useful approach for this purpose. 
Secondly an attempt might be made to further relate the 
R-I construct to other psychological constructs by cor= 
relational studies. For example the relationship of the 
R-I dimension to Elkind's (1969) centration-decentration 
dimension, Witkin et al.'s (1962) field dependence-inde- 
pendence dimension and Bruner, Goodnow and Austin's (1956) 
concept formation strategies might be explored. A third 
line of investigation might be to examine possible antece-. 
dents of R-I such as child-rearing practices, specific 
parent-child interactions and biogenic factors. The 
fourth and perhaps the most important line of research is 
the investigation of the modification of impulsive behav- 
ior and the effect of modification on scholastic achieve- 
ment. It is possible that not one single treatment but a 
combination of treatments such as instructing subjects to 
delay responding and scan and compare all stimuli (Heider, 
1971), combined with prolonged training in visual discrim- 
ination (Duckworth et al., 1974) and heightened motivation 


may bring about a significant change in impulsive attitude 
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which in turn will result in better scholastic achieve- 
ment. Lastly, very little is known about the behavior of 
adult reflectives and impulsives as most if not all inves- 
tigations of reflection-impulsivity were done with chil- 
dren or adolescents. It could be determined by future re- 
search whether impulsivity in adults is related to impulse 
buying, impulsive asocial behavior, occupational choice 
and lifestyles. These suggestions may be the basis of 


future inquiry. 
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